ELECTRONICS 


Australia 
November, 1968 


Incorporating RADIO, TELEVISION & HOBBIES Vol. 30 No.8 


Maan edie iMcd ander cma eee 


pep tah as 

ee i ee 
Wid thei ihe 
Behe My 
segs 


i ir Re, lela a this ESTEE ee ETO 
eR OEE ENG THI RNS SOE ENN: 


Rane PRE BELA HF 


4 


TRANSISTORS FOR UNDERSEA CABLES 


Tape reverb. for organs | © Acoustic alarm units 
10-plus-10 stereo amplifier © Superconductivity 


Registered in Australia for transmission by post as a periodical 


Fs 


National 
we 


Record Button 


Function Knob 


Dial 


OFF-Volume Control 


Selector Switch 


Tone Control 


Microphone/Remote 
Control Jac 


Telescopic Whip Antenna 


NATIONAL 
GAR RADIOGORDER 


Tuning Control 


Compact 
Cassette Record 
Tape Level 


Cassette Cover 


Record 
Level Auxiliary Input Jack 
Indicator 

Earphone/External 


Speaker Jack 


External Power Jack 


Fully portable, complete 
dual entertainment unit! 


It’s a car radio. It’s a portable radio. It’s a cassette 
recorder. National’s new RF7270 is the absolute 
ultimate in entertainment! It works from its own 
batteries, or from your car battery, or (with an optional 
extra adaptor) from house power. The radio’s FM/AM 
with 2W output and automatic frequency control. The 


recorder has AC bias and erasing to eliminate distortion. 
The whole unit is solid state. With the optional extra 
bracket, it plugs into car power, antenna, and speaker 
in a flash, and locks electrically when you turn the 
ignition off. Find out more about it. Hear it at your 
nearest National retailer, or send today for more 


information! 
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To: HACO DISTRIBUTING AGENCIES PTY. LIMITED , 
i 57/69 Anzac Parade, Kensington, N.S.W. 2033. ! 
Please send me free details on the National RF7270 Car Radiocorder 
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wy LUE WILLIAMS, M.ILRE.E. (Aust.) ‘Citizen’s Band” DX 
Assistant Edit 
, "PH HL Ip p. WATSON. A.M.1,R.E-E. (Aust.) A New Zealand reader has requested that 


we publish a list of the frequencies used by the 
so-called ‘“‘Citizen’s Band” equipment in Australia 
and New Zealand—the idea being to encourage 
Trans-Tasman DX-ing using CB transceivers. He 
says: “We have a large number of these in New 
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MIESON ROWE, B.A. (Syd.), 
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Technical Staff: 


ANTHONY LEO (VK2ZHK). Zealand and a thriving nation-wide club.” 

TOWN HORSFIELD. First reaction might well be to say “Why 

LEO SIMPSON not?” What possible harm could come from 
Editoriat Office: promoting ‘“Citizen’s Band” clubs and encouraging DX activities? 

= Path Floor, 235-245. Jones. Street. They would supplement youth radio clubs and help to swell the 

rea ext 2831" 2525-6-7, number of people aspiring to join the ranks of licensed amateurs. 


Several years ago, “Electronics Australia” campaigned for a 
facility here, broadly similar to that of the American Citizen’s Band. 
We did so on the basis that many people had a genuine need for 


Postal Address: 
Box 2728, SG. P.O., Sydney, 2001 ry Aus- 
tralia. 


Advertising: 
ina HOS a Mor. short-term point-to-point radio communication: builders, surveyors, 


riggers, Scouts, rescue groups and such like. 

The campaign had the desired result and, since then, the needs 
of such people have duly been met by the fairly ready licensing of 
limited-power hand-held transceivers, operating from internal batteries 
and in conjunction with an in-built telescopic aerial. Apart from a 
few misgivings about unlicensed — and unlicenseable — units, the 
system has worked well. 

Fairly obviously, clubs and DX-ing cuts right across this basic 
idea. The urge to work distant stations would inevitably induce many 
to connect their equipment to elevated resonant aerials, to boost 
transmitter output and receiver sensitivity and/or acquire complete 
high-performance transceivers. Fill the channels with “unlicensed 
amateurs” and the builder, the surveyor and the rescue team may as 
well give up! 

In the United States, CB clubs and DX-ing, CB “hobbying” and 
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iv: 32 Bolton Street competition between equipment manufacturers has produced a state 
Phone adtis coe so a. of virtual chaos and provided the F.C.C. with a king-sized headache. 
Lid. Reuter Building, 85 Fleet Street In some areas, the hoodlum element has moved in, dominating 
New aE Ties Sydney, , Morning the channels for long periods with offensive talk and using them to 
43rd Street.’ , proliferate hoodlum activities. There has been talk of jamming and 


“protection” rackets to exploit motel or petrol station operators, or 
others who are in any way dependent on legitimate CB communica- 
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INSTROL 


There's a custom built Instrol hi-fi System to suit 
: every possible purpose. For example, this prestige 
system, based on the magnificent new Instrol 
Cabinets “Series One Thousand.” We suggest the 
Kenwood TK250 Amplifier, and Dual 1019 Player 
(with Shure M75G magnetic cartridge), plus two 
Wharfedale Super 12 RSDD Speakers all fitted in 
Instrol Teak Cabinets one Model 1002 and two 
of enclosure 1001. Built and tested for $709.50. 
Many fine combinations can be produced to suit 
your requirements, with and without tape record- 
ers, in any of the craftsman-made cabinets from 
the Instrol range, Let us quote you for your 
choice. You can save mure money if you preter 
to assemble your own from Instrol Cabinet Kits. 


Here’s another splendid selection. Take Instrol Model 375 RS. 
Cabinet, with two Wharfedale Super 10 Speakers fitted into Instrol 
Vented Enclosures. The cabinet work may be Queensland Maple, 
Teak or Walnut, For your amplifier, what better than Instrol, solid 
state Model 20-20, or Kenwood TK150 or Instrol Model ATI 
Amp-Tuner, Add Sony TC250A Tape Deck, and Dual 1015 (with 
Shure M44MG magnetic cartridge). Cost, within the range of 
$644.00 and $685.00. The same systems, but without tapedeck 
and fitted in Instrol Model 250 R.S. Cabinet, between $453.00 and 
$494.00. 


SPECIAL 


Two compact, shelf or table mounting systems — quality at very 


low cost, 

(A) Instrol 10-10 Solid State Am- (B) Instrol 20-20 Solid State Am- 
plifier, plus Garrard Player, plifier, plus Dual 1010F or 
fitted to Instrol Model 50 Garrard AT60/2 Player, in 
Cabinet (Teak) which feat- Model 50 Cabinet, plus two 
ures hinged perspex. top. Add Instrol-Playmaster Bookshelf 
two Instrol-Mullard mini speaker Systems (all Teak). 
speaker systems. $175.00, $249.00. 


INSTROL WIDE BAND TUNER > 
Solid State Model T-101 


A high quality hi-fi tuner designed to operate with all makes of 
valve and solid state amplifiers. 


@ Wide band 530 to 1600KHz 
@ Tuning Meter. @ Efficient Noise filter, 
@ R.F. Stage. 


@ Built-in AC, Power Supply. 
@ Major Stations, alll 
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PRICE DETAILS: ars pide marked i 
arge uminate scale. 
T101 TUNER (in Meta] Case) .. .. $72.00 Housed in smart metal 
T101 TUNER (without ease) .. .. $69.80 box. Available as Amp/ ‘ 
20-20 AMP’ (in Teak Case) . .. $99.00 Tuner in combination, 


’ ith the Instrol 20-20 and 

10-10 AMP’ (in Teak Case) .. .. $58.00 7). : 

Combined 20-20-T101 in Teak Case $176.00 tractive Teak cabinet (as 

Combined 10-10-T101 in Teak Case $135.00 iilustrated) or less cabinet 
for panel mounting. 


Yes, we carry a range of imported Loudspeakers, Players, 
Amplifiers and Tape Recorders. Please state your requirements 
and we will gladly quote, All well-known brands stocked. 


@ INSTROL @ A.D.C. @ GARRARD 
@ FISHER @ DECCA @ SONY 

@ KENWOOD @ QUAD @® BRENNELL 
@ SANSUI @ LABCRAFT @ AKAI 

@ WHARFEDALE @ ALL BALANCE @® TEMPO 

@ GOODMANS @ DUAL . @ LEAK 

@ @ ELAC 
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BOOKSHELF TYPE 4-WAY 
5 SPEAKER SYSTEM KL-60 


VW KL-60 — 

*60 watts input, 5-speaker, 4-way system 
*Designed for use with solid-state amplifiers 
*Four-step tone selection 

*Completely sealed enclosure 

*Smooth 4-way crossover 

*Mounted speakers: 12-inch, free-edge woofer x 1 (Bass) 
6's inch cone squawker x1 (lower midrange) 
4 inch cone squawker 1 (higher midrange) 
Horn-type tweeter x 2 (Trebie) 

*Frequency response: 30Hz to 20,000 Hz 
*Dimensions: 15”(W), 28!3”(H), 11%5”(D) 


40 WATTS SOLID STATE STEREO 
AMPLIFIER TK-150U. 


Vv TK-150U 

*40 watts of IHF Standard total music power 

*All transistor amplifier provides wide 20 to 50,000 Hz 
frequency response and 20 to 60,000Hz power band- 
width. 

*5 pairs of input terminals for MAG, AUX 1, AUX 2, TAPE 
REC and TAPE PLAY. 

*Damping factor: 40 (at 16 ohms), 20 (at 8 ohms) 
*Dimensions: 10’(W), 4)4"(H), 934(D). 


60 WATTS SOLID STATE STEREO 
AMPLIFIER TK-250U 


Vv TK-250U 

*60 watts of IHF Standard total music power 

*Very low IM distortion for exceptional clear sound low 
level to high level listening 

*High damping factor 23 (8 ohms), 46 (16 ohms) for excel- 
lent transient response 

*2 sets of stereo speaker terminal and front panei speaker 
selector switch. 

*Frequency response: 20Hz—50,000Hz (+1dB) 

*Power bandwidth: 18 Hz—60,000Hz (—3 dB) 
*Dimensions: 13”7(W), 4!4”(H), 9%%7(D). 


A TRIO/KENWOOD PRODUCT 


90 WATTS SOLID STATE STEREO 
AMPLIFIER TK-400T 


Vv TK-400T 

*90 watts of IHF Standard total music power to drive even 
low efficiency HI-FI speakers. 

*Blow out free exclusive automatic circuit breaker pro- 
tects power transistors (U.S. Pat.) 

*NF type tone control. 

*Frequency Response: 20 Hz - 50,000 Hz (+1dB) 
*Dimensions: 154"(W), 5%"(H), 127(D). 


Ask for a catalogue or demonstration by your nearest dealer. 


To: Jacoby Mitchell & Co., Pty., Ltd. EA 
469-475 Kent St., Sydney. 


Send me information on KENWOOD RECEIVER, 
AMPLIFIERS, SPEAKERS & name of nearest 
‘KENWOOD retailer, 


NAME: 
ADDRESS: 
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All this, backed by the famous 
LEAK craftsmanship and reliability. 
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Craftmanship & Quality 


A COMBINATION OF TALENTED DESIGNERS 
AND THE FINEST TECHNICAL MINDS. 


LEAK ‘STEREO 
70’ AMPLIFIER 


—ietanstrascsssviteiinn nia, Hn aaa 


- ~ $298, 00 
The ‘Stereo 70' ig full of latent power — up to 35 watts 
r.m.s. per channel, Distortion is a mere 0.1% at 1,000 Hz 
for all power outputs up to 25 watts r.m.s. per channel. 
In addition, this extra output enables a pair of loud- 
speakers to be connected apart from the two in the main 
listening room. Elegantly finished in black and silver, or 
an attractive teak case is also available for shelf mounting. 
Other brand new features are a head-phone socket for 
those who prefer to listen to stereo that way, and a DIN 
record/replay socket on the front panel for a portable 
tape recorder together with the standard inputs at the 
back of the amplifier. 

All this, backed by the famous LEAK craftsmanship and 
reliability, makes the Stereo 70 the most technically 
advanced amplifier available. 


LEAK élenia acs AMPLIFIER 


ATR RO ayy 


The ‘Stereo 30' golid-state amplifier offers the discrimtnat- 
ing music lover  studio-quality sound reproduction, 
advanced audio engineering and pleasing asthetic design. 
The performance of the LEAK ‘Stereo 30’ represents the 
highest standards available. Each LEAK instrument is 
individually crafted and has the same high quality per- 
formance as LEAK instruments supplied to broadcasting 
and television companies throughout the world. 


[LE AKIH-F 


H. J. LEAK (AUST.) PTY. LTD. 


$198.00 


| $139. 00 


LEAK 
SANDWICH MK. II 


The Sandwich cones 
comprise stiff alu- 
minium skins for the 
outer surfaces where 
stresses are greatest, 
bonded to a thick core 
of featherweight, ex- 
panded plastic where 
stresses are lowest. 


Use of this material provides immense stiffness and 
rigid piston action over more than six octaves and 
results in a remarkably smooth response free from 
violent peaks and troughs over a very wide frequency 
range. Available in mahogany, teak and walnut, this 
beautifully finished enclosure is still the only compact 
speaker system offering substantially linear frequency 
response. Size: 26” x 15" x 12”. 


$99.00 


LEAK MINI-SANDWICH 
SPEAKER SYSTEM 


For music lovers who cannot 
spare space for a_ full-size 
LEAK Sandwich, the new Mini- 
Sandwich provides almost iden- 
tical performance, with the 
exception’ of the very lowest 
octave. This superlative small 
speaker system is designed 
and made exactly as its larger 
companion. Size: 18)" x 11" 
x 7", Available in mahogany, 
teak and walnut. 


P.O. BOX 14, FRENCH'S FOREST, N.S.W. 2066. 

FACTORY: 1 CAMPBELL PARADE, MANLY VALE, N.S.W. TELEPHONE: 94 4902. 
CABLES: LECTRON, SYDNEY. 
Professional equipment enquiries to Simon Gray offices or Representatives in all states 


SPEAKER SYSTEM 
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OCEAN TEMPERATURES MEASURED IN 


The intensive studies of the world’s oceans now being conducted by 

major world powers has created a demand for measuring instruments 

of great sensitivity. Typical of these are the temperature measuring 
instruments, accurate to fractions of millidegrees. 


Benjamin Franklin was able to locate and chart 
the Gulf Stream by hauling buckets of water on deck 
and measuring its temperature. Today, many north- 
bound ships locate themselves in the Gulf Stream by 
towing thermometers, then take advantage of the 
current. This is only one of many uses for ocean 
temperature data. 

Life in the sea, ocean currents, tidal changes, 
acoustic transmission, radiation absorption and heat loss 
are reflected by even minute ocean temperature varia- 
tions. Oceanographic instruments for measuring other 
parameters are generally calibrated on the basis of 
temperature data. All of these temperature measure- 
ments require varying degrees of precision—some of 
them to within a millidegree C or F. 

Temperature patterns ‘are three-dimensional, and 
both horizontal and vertical distributions influence the 


movement of fish. Changes of only 3 or 4 degrees C > 


are a large change to these cold-blooded animals and 
have a marked effect on their metabolism and activity. 
In many areas, fishermen rely on temperature informa- 
tion to increase the size of their catch. 

Temperature differences at all depths generate 
ocean currents, and these differences are used by 
oceanographers in the study of currents. The same 
temperature variations influence the propagation of 
sound through the water, and hence influence the 
effectiveness of sounding, tracking and detection devices. 

Because of the variety of applications of ocean 
temperature data, many different types of measure- 
ments are required. The most common is a measure- 
ment of the thermocline, the temperature gradient from 
the surface layer to the essentially isothermal deep 
water. Depths may range to hundreds of metres, and 
temperature differences may be as high as 20 degrees 
C. This measurement permits a prediction of sound 
velocity with depth and how sonar beams will deflect 
when directed into the water (figure 1). 


Another important temperature gradient measure- 
ment extends over distances of one or two metres 
above and below the water surface. Temperature 


r* 


50° 70° 


Figure 1. Bending of a transmitted sonar beam (left) 
is caused by a combination of a gradual temperature 
change and a change in density of water. At certain 
times of day, and after a storm, mixing occurs at the 
surface, which results in a constant temperature zone. 
Under this condition, a sonar beam projected at an 
angle may return to the surface (right). Since the 
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gradients of 10 millidegrees per meter or less indicate 
the vertical flux of heat from water to air. Most solar 
radiation is absorbed by the oceans of the world and 
converted to heat in the water. Some of this heat is 
transferred to the atmosphere by winds and is a primary 
influence on weather. These measurements are vital 
to the study of climate and will be used in long-range 
weather forecasting. 


The measurements of salinity, depth and velocity 
are made with transducers which, in common with most 
sensors, have significant temperature coefficients which 
affect both their zero setting and their sensitivity. When 
very precise measurements are to be made, these co- 
efficients must be determined and the necessary cor- 
rections made on the basis of the indicated in situ 
temperature, 


An excellent example of the use of temperature 
measurements is in the study of tides being conducted 
both by the Institute of Geophysics and Planetary Phy- 
sics at the Scripps Institute of Oceanography in La 


~ Jolla, California, and the Institute of Geophysics at the 


University of Hawaii. Until recently man was able to 
measure tidal changes only at the edges of an ocean’s 
basin and on islands where he could determine tidal 
height with reference to the solid earth. This limited 
the amount of data available for a complete study of 
the tidal mechanism and made it difficult to locate key 
nodal points of the tidal oscillations. 


The Scripps Institute has been measuring the tide 
at selected points in the Pacific Ocean by dropping com- 
plete instrument packages to the bottom to measure 
and record the changes in water pressure and tempera- 
ture (figure 2) for periods as long as several months. 
The indicated pressure is a function of water height at 
the observation point but is also influenced by changes 
in water density, which can be computed with a know- 
ledge of the temperature. The pressure sensor output 
which is also a function of temperature is corrected 
as well to determine the true tidal variations, Since the 
height is required to an accuracy of better than one 


50° 1° 


beam is influenced only by a change in density, and 

not temperature, the speed of the lower part of the 

wavefront is higher than the upper part, causing the 

beam to continue to bend. A submarine in this area 

could escape detection, Precise temperature measure- 

ment, using the type of instrument described, can 
detect these temperature gradients. 


MILLIDEGREES 
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by Alan Benjaminson 
(Hewlett-Packard Company) 


foot and since most off-shore locations in the oceans | | ad 
are at depths of 10,000 to 15,000 feet, a precision of (4 
at least 0.01 per cent is required. 


Reliability and accuracy must be available at 
reasonable cost to satisfy oceanographers. Sea- 
water corrosion, temperature variations, high pressures 
and high humidity contribute to severe environmental 
conditions that create problems common to all oceano- 
graphic instruments. For example, it is necessary to 
maintain water-tight integrity under pressures as high 
as 15,000 to 20,000 psi. Thermometers, in addition, 
have the problem of self-generated heat which causes 
significant offsets in the order of millidegrees when 
located where currents are near zero. Response time, 
which determines how rapidly a thermometric probe 
can be lowered and still detect abrupt changes, is 
also affected by self-generated heat. : 


Effects of self-generated heat may be reduced by 
designing the probe so that the sensor is separated 
from the heat generating components. Choice of appro- 
priate materials and careful mechanical design have 
done much to alleviate other problems. 


The oceans and their characteris- 


; 


Figure 2. A 


temperature sensor assembly (in 
technician’s left hand) being mounted on an instru- 
ment tripod. It can be submerged to depths of 
more than 20,000ft and can make temperature 
measurements with a resolution of 0.1 millidegree. 


tics will be completely revealed only 
when data gathering systems pro- 
vide synoptic data so that man can 
see the whole 300 x 10° cubic miles 
simultaneously. There is a problem 
then, in gathering data from many 
sources. 


Multiple strings of electrical sen- 
sors can be employed on ships, from 
moored buoys, and from bottom- 
planted systems. While the data being 
sensed is analog, it is usually con- 
verted to digital form for use with 
computing systems and digital dis- 
plays. An intermediate step com- 
monly employed to permit the tele- 


RIGHT: A temperature sensing 
probe, Hewlett-Packard Model 
2832A (top) houses the quartz 
crystal and all electronics in a 
pressure case. The Hewlett-Pack- 
ard Model 2833A sensor assembly 
(centre) has a stainless steel case 
which will withstand pressures of 
10,000 psi. 


The Hewlett-Packard Model 
2801 quartz thermometer system 
(bottom right) has two tempera- 
ture probes. With this system, the 
temperature of either probe, or 
the difference between the tem- 
peratures of the two probes can 
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Figure 3 


metering of the data from sensor to be shown on the readout. 


VO En 


N.S.W. Tuna Fishers Plot Temperatures and Salinity 


Examples of the way oceanographic studies are helping to improve fish 
catches are given in a recent issue of “Under Sea Technology” (Vol. 9, No. 5.) 
Tuna fishers operating off the coast of New South Wales have determined 
that the best catches can be obtained in relatively small volumes of water in 
which the temperature is between 18 and 20 degrees C. To locate such sections 
of the ocean, many of the fishing boats have been equipped with continuous 
plotting thermographs for some time. More recently, they have been using air- 
craft fitted with infra-red scanning equipment which carry out sweeps over the 
fishing grounds before the fishing fleets set out. Charts produced in this way 
show temperature differences in the sea. With these charts in their possession, 
the fishermen can make straight for the warmer areas, instead of having to 
search for them. 

Further research carried out off the Californian coast by the U.S. Depart- 
ment of Fish and Game has been conducted on similar lines for the 
benefit of American tuna fishers. The extensive studies made by the 
Americans showed that salinity as well as temperature had a big effect on 
tuna populations in any given area. The American surveys showed that tempera- 
ture and salinity contours were formed by a complex pattern of small and 
paree eddies, quite at variance with previously held theories of ocean mixing 
patterns. 
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Figure 5 
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Sony replaced IFT in this 
4-band transistor radio 


Throughout the world electronic design engineers have 
begun to realise the many benefits offered by Murata 
Ceramic Filters. These include high gain, low spurious 
response, negligible ageing characteristics (0.4% over 
10 years) and, since no alignment is necessary, consider- 
able cost saving in production. 

Sony engineers have taken advantage of these benefits 
and have incorporated two Murata Ceramic Filters 


& ee 


MODEL BF-455A improves the selectivity 
of transistor radios when used as an 
emitter by-pass in transistor IF Stages. 
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SF-455D 


o® 


SERIES TYPE (Model SF-455) is a reson- 
ance type filter of 455 Khz. It replaces 
the transistor radio's IFT or can be used 
in combination with IFT's. 


4721 COMPONENTS PTY. LIMITED anfer 


A subsidiary of International Resistance Holdings Limited 
THE CRESCENT, KINGSGROVE, N.S.W. 2208. TEL. 50 0111 


with the new Murata 
ceramic filter SF-455D. 
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BF-455A + L SF-455D 


ACTUAL SIZE 


SF-455D and BF-455A in the quality model TR-1000 
4-band transistor radio. 


Combining excellent overall response and selectivity 
characteristics with space saving and_ production 
economy, the Murata Ceramic Filters are proving 
superior to conventional IF transformers. | 


Include Murata Ceramic Filters in your next design. 


BUT niggey | 


LADDER TYPE Ceramic Filters CF-455 
and CF-455P (Popular Type) are ideal for 
IF stages of high quality communication 
receivers. 
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_ Temperature Profile of the Ocean 


Surtace 


Mixed Zone 


Layer Depth 


Ps Eos 


DEPTH 


TEMPERATURE 
(a) 


The oceans are characterised by three distinct layers: 
(a) an upper layer normally isothermal due to mixing 
by winds, a middle (thermocline) region of strong 
negative gradients, and a lower region of slow change 
extending to the bottom; (b) illustrates the “afternoon 
effect’ when summer heat and light winds can cause 


a negative gradient in the upper 


system is to convert to frequency 
modulation immediately after the 
sensor to reduce inaccuracies 
possible in analog transmission. Then 
the data from individual sensors must 
be transmitted fairly rapidly to a 
central location to be reduced, cor- 
related and plotted. However, opera- 
ting systems of this type are some- 
what in the future, 

Prior to the introduction of the 
quartz sensor, either resistance ele- 
ments or thermistors were used, 
These may be biased with a constant 
current to produce a DC voltage .to 
operate a voltage - controlled oscil- 
lator, or used in phase shift net- 
works to influence the frequency of 
an RC oscillator. In either case the 
stability of the frequency conversion 
is influenced by other circuit ele- 
ments in addition to the sensor it- 
self. 

The quartz/temperature sensor 
takes advantage of the characteristic 
of a quartz crystal to shift its frequ- 
ency of oscillation with temperature. 
The sensor is a self-contained tem- 


Figure 6. Robot tor- 
pedo used by the Ap- 
plied Physics Labora- 
tory of the University 
of Washington for 
oceanographic re- 
search, A precision 
thermometer sensor 
mounted in the nose 
enables the vehicle to 
follow constant tem- 
perature lines through 
the water. 


Surface 


Negative 
Gradient 


DEPTH 


TEMPERATURE 


(b) 


layer, A positive 


perature - sensitive oscillator that re- 
quires only microwatts of power to 
maintain oscillation, It uses an LC 
(linear coefficient) cut crystal which 
has a precise frequency-to-tempera- 
ture relationships and (in this case) 
a sensitivity of approximately 
1000Hz per degree C. This figure 
of sensitivity is achieved by select- 
ing the operating frequency of the 
crystal at approximately 28MHz. 


The signal generated by the sen- 
sor oscillator is compared with a re- 
ference oscillator and the difference 
frequency processed and displayed as 
degrees C. The reference oscillator 
uses an AT cut crystal, similar to 
the LC cut crystal, except that its 
temperature coefficient is only a 
few Hz per degree C compared 
with the 1000Hz per degree C 
of the sensor. By mixing the 
signals, one benefits both from 
an overall calibration of the system 
and the advantages of transmitting 
a smaller difference frequency to a 
data system or low frequency coun- 
ter, 
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Surtace 


Positive 


Layer Depth 


DEPTH 


Sound Channel 


TEMPERATURE 
(c) 


gradient (c) can also form when cool, non-saline shelf 
water flows over the warm, saline Gulf Stream. In 
some areas, the temperature below the thermocline 
decreases with depth, then increases again, forming a 
sound channel at the minimum temperature depth in 
which long sonar ranges are possible, making this 
characteristic very important. 


Figure 7. When a probe is used 
for precision measurements in 
still water, heat dissipated by 
the electronics in the package 


the surrounding 
water, thus influencing the 
probe temperature. The modi- 
fication shown here places the 
quartz crystal at some distance 
from the rest of the probe and 
minimises this effect. 


may heat 


The simplest model (figure 4) is 
the Hewlett - Packard 2833A Tem- 
perature Sensor Assembly which con- 
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EVEREADY 


TRADE MARK 


RECHARGEABLE 
NICHEL-CADIMIUM 
BATTERIES 


(All batteries 
actual size) 


They also offer constant output voltage, long life and sealed maintenance-free 
construction. “Eveready” rechargeable nickel-cadmium batteries are suitable for 
a wide variety of commercial, industrial and military applications. Cell sizes range 
from 20 mah to 23AH in button, cylindrical and rectangular forms. 


FOR FURTHER DETAILS: 

Contact your nearest Union Carbide Sales Office or write to Union Carbide, Australia Limited, 

167 Kent Street, Sydney. anton 
PRODUCTS OF 


CARBIDE 


‘Eveready’ and ‘Union Carbide’ are registered trade marks. 
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tains within a small stainless steel 
pressure case, a sensor, a solid state 
oscillator and an amplifier. A coaxial 
cable feeds DC to the unit and re- 
turns a frequency - modulated RF 
signal to the data acquisition instru- 
ment or system. These sensors are 
used singly and in arrays to provide 
continuous data at selected sites. 
Since the output frequency is deter- 
mined almost entirely by the sensor 
itself, cable length, and temperature, 
or small changes in resistance or 
supply voltage have negligible effect 
on the signal. It can be transmitted 
5,000 feet or more without loss of 
accuracy. 


Many variations can be made of 
the basic combinations. Two sen- 
sor signals can be mixed to provide 
differential temperature readings 
without resorting to a reference 
comparison, or both absolute and 
differential readings can be obtained 
either simultaneously or sequentially 
(figure 5). For example, in making 
temperature gradient measurements, 
one thermometer may be kept at the 
surface while the other is sub- 
merged. The difference may be 
read directly. Switching and scan- 
ning systems are made to read the 
sensors in sequence either manually 
or automatically. Since small changes 
in resistance or thermal contact volt- 
ages do not influence the accuracy, 
considerable freedom in switching 
design can be realised. 


Because even the small power 
dissipation of a sensor assembly 
may create a disturbing temperature 
gradient around the case (as it might 
for extremely high accuracy meas- 
urements at the deep ocean bottom) 
it is practical to extend the sensor 
in front of the case as shown in 
figure 7, and use the larger case to 
provide more surface area for heat 
dissipation. 

On a typical oceanographic vessel 
which may cruise to many stations 
and require a variety of temperature 
data, different types of assemblies 
can be used simultaneously, depend- 
ing upon where they are to be 
installed. The Hewlett-Packard 
2850C probe can be installed in the 
condenser water intake and in the 
_ pitot log chamber, or other through- 
hull fitting, usually in the deepest 
part of the bow. These permit con- 
tinuous display, both graphical and 
digital, of these temperatures. 


Other probes can be installed in 
shielded aspirators to monitor air 
temperatures at various levels above 
the sea’s surface. A probe installed 
in a fixed station package permits 
vertical profiling of temperature in 
conjunction with salinity, pressure 
and other parameters of interest. A 
probe is frequently installed in a 
“fish” and towed behind a vessel for 
more accurate information on sea 
surface temperatures. All of these 
probes can be connected to a cen- 
tral data acquisition system and 
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Lockheed Deep-sea 
Rescue Vehicle 


Lockheed Missiles and Space Com- 
pany has built a Deep Submergence 
Rescue Vehicle for the U.S. Navy. 
Designed to go down to 3,500ft with 
a 3-man crew, it can rescue 24 men 
at a time from disabled subs. The 
prototype vehicle, due to be delivered 
to the Navy this year is the first part 
of a “rescue mission system” de- 
signed to provide the U.S. with an on- 
the-scene submarine rescue ability any- 
where in the world within a 24-hour 
period. The Navy plans to have six 
DSRV’s completed by 1970. 


In a submarine emergency, the 
DSRV and support gear would be 
flown to a selected place, where a sub- 
marine would be waiting. The DSRV 
would be attached “Piggyback” fashion 
to the submarine, which would then 
rush to the location of the emergency 
guided by radio buoys released by the 
distressed sub. The crew detaches 
the DSRV from the mother sub and 
homes in on the sunken sub. During 
the DSRV’s final approach, the rescue 
vessel’s sonar system and searchlights 
would locate one of the two escape 
hatches in the distressed sub. Using a 
mechanical arm, the rescue vehicle 
would clear away any debris from the 
escape hatch and then mate its rescue 
skirt to the hatch of the downed vessel. 


The DSRV pumps out the water 
trapped in the skirt, equalises the pres- 
sure so that the hatches can be opened, 
and the transfer of the 24 crewmen be- 
gins. The procedure is repeated until 
all personnel are rescued, shuttling back 
and forth between the rescue sub and 
the disabled vessel. 


The top picture is an artist’s im- 
pression of a DSRV mating to the res- 
training guide wires and the “piggy- 
back” berth of the mother submarine. 


The centre picture shows a full scale 
engineering mock-up of the vehicle, 
used by Lockheed ocean system engi- 
neers for design and placement of 
equipment. 


The bottom picture is of a mock- 
up of the inner hull of the DSRV. 
The three interconnecting spheres, 
which will be located inside the 
outer hull, are designed to withstand 
pressures at the maximum practical 
rescue depth of 3,500ft. The bell- 
shaped structure at the bottom is the 
skirt which is attached to a distressed 
submarine, and is the transfer hatch 


through which crew members pass 
during a rescue. The two. circular 
openings in the mockup are used for 
access by ocean systems engineers for 
fitting equipment and cabling. The 
actual pressure hull will have complete 
spheres. 
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scanned manually or automatically. 

An interesting application of tem- 
perature sensing is made at the 
Applied Physics Laboratory, Univer- 
sity of Washington, to a telechiric 
system (remote-controlled robot) 
which consists of an automatic tor- 
pedo-like “fish” (figure 6), that 
obeys commands sent by sonar from 
a surface vessel to start, stop, turn 
and change speed, It can be inde- 
pendent in vertical movement, how- 
ever. The elevator mechanism is 
controlled either by a pressure or 


temperature sensor. Under these. 
controls the “fish” then traces the 
vertical pattern of an isobar (con- 
stant pressure line) or isotherm (con- 
stant temperature line), and its 
movements are followed by the fath- 
ometer on board the mother ship. 
In this way the isobar or isotherm 
can be completely charted, provid- 
ing further information on currents, 
density changes and internal waves 
which are so vital to our growing 
knowledge of the sea and its para- 


meters. me 


ELECTRONICS Australia, November, 1968 13 


ee 
An experimental 50hp 2000rpm 
homopolar motor with supercon- 
ducting field system, The “chim- 
ney” contains the thermally insu- 
lated leads for the field connections 
and includes ducts for the liquid 

helium coolant. 


A possible way of terminating a 
three-phase coaxial superconduct- 
ing cable. Inlet and outlet helium 
flow tubes permit relative move- 
ment of the components. H is a 
thermal radiation screen and E an 
electrical screen to improve the 
electric strength of the vacuum 
insulation. 
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5S UPER C ONDU C i / V/ I Y .. Progress in Britain 


Superconductivity is now moving out of the laboratories 

into the realms of practical applications. Reports received 

recently from the U.K., France and the U.S.A. give an indi- 
cation of the progress made in this field of technology. 


Our first mote from the U.K., is 
taken from the British Central Office 
of Information bulletin “Spectrum,” and 
is written by the Assistant Editor of 
“Electrical Engineering,’ Alan Jack. 
The story begins with a summary of 
superconductivity principles before go- 
ing on ta a report of some recent cde- 
velopments in this field resulting from 
research and development activity. 


Superconductivity is a state which 
can be produced in certain metals and 
alloys, whereby their resistance is re- 
duced to zero, Such a conductor makes 
possible ag number of phenomena quite 
different from those normally assoc- 
iated with electrical engineering. Since 
the resistance is zero, not only is it 
possible to cause very large currents 
to flow with a very small voltage 
source, but also without any power 
being dissipated by the conductor. 


For a metal or alloy to operate in 
the superconducting state it has to be 
cooled to absolute zero (—273°C.) or 
a temperature near it and kept that 
way. Superconductivity was first ob- 
served in 1911 by Kamerlingh Onnes 
at the Leyden Physics Laboratory and 
followed the successful demonstration 
two years before by the same worker 
of a method of liquefying helium. 


For nearly 50 years, superconductiv- 
ity has remained an interesting physical 
phenomenon. But in the past 10 years 
there has been an upsurge of interest in 
it and its possible use in electronics 
and electrical power engineering. The 
main reason why superconductivity was 
not used in industry for so long was 
the difficulty of producing the ex- 
tremely low temperatures required on 
a commercial scale. Only quite re- 
cently has it been possible to obtain 
temperatures only slightly above abso- 
lute zero on a comparatively large 
scale and thermal insulating materials 
adequate to prevent heat leaking in. 


_ Although a superconducting material 
is known with a transition temperature 
as high as 20°K—that is, the tempera- 
ture at which it reverts to the normal 
resistive state—-most superconductors 
have to be maintained near to the 
temperature of liquid helium. 


It is worth noting here, that super- 
conductivity is not simply the ultimate 
extension of the well-known physical 
fact that the resistance of a metal falls 
as the temperature is lowered, When it 
occurs, the residual resistance suddenly 
disappears, However, the superconduc- 
tor is responsive not only to tempera- 
ture, but also to magnetic  tield 
strength. Above a_ certain field 
strength, which varies with the mater- 
ial, superconducting properties are lost. 


_ (Editorial comment: It is this sensiti- 
vity to a magnetic field which sets the 
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practical limit to the amount of cur- 
rent which a superconductor can carry. 
It does not matter whether this mag- 
netic field is contributed entirely by the 
current flowing through the conductor, 
or whether in part by this and in part 
by magnetic fields from external 
sources.) 


This “going normal" can be of con- 
siderable embarrassment. Electric cur- 
rents are reluctant to change suddenly 
because of the inductive properties of 
the circuits they are flowing in. Jf a 
large current is flowing through a 
superconductor and it suddenly goes 
normal, a lot of energy will be dissi- 
pated in the resistance. It appears as 
heat and not only has it to be removed 
by the refrigerating plant but it can 
easily be enough to destroy the super- 
conductor, Alternating magnetic fields 
play a major part in many electrical 
machines and it is even more unfor- 
tunate that superconductors can go 
normal in such a changing magnetic 
field, even though it is below the crit#” 
cal strength, 


The way round this problem is to 
recognise that the superconductor is 
going to revert from time to time 
and to provide an alterrative path for 
the current until the super-conducting 
state is restored. 


If the superconductor is embedded 
in a matrix of, say, copper, then this 
objective can be achieved and_ the 
superconductor is said to be stabilised. 
Recently a number of successful super- 
conducting materials have been devel- 
oped. One which is being used in 
a motor with superconducting field 
windings consists of five strands of 4 
superconducting niobium-titanium alloy 
embedded in a matrix of copper. In 
the superconducting state the strands 
can carry a current apprcaching 100,- 
000 A/sq, cm., many times that pos- 
sible for a normal copper conductor 
operating at about 140 deg. C. This 
material was developed by Imperial 
Metal Industries in conjunction wita 
the Central Electricity Research Labor- 
atories and manufacturers, 


The case for superconducting 
machines is that relatively low volt- 
ages and extreme compactness should 
be possible because of the very high 
current densities which can be used. 
Since there are negligible electrical 
losses, the plant will operate at higa 
efficiency and running costs will be 
low. On the debit side, however, there 
are a number of formidable items. 
First, refrigerating plant and insulation 
is necessary, Second, there is a Jimita-. 
tion on magnetic field strength. Not 
least there is the difficulty of introduc- 
ing quite new engineering techniques 
and convincing users that they will be 
as reliable as well proved methods. 


France and U.S.A. 


There is, however, another important 
point in their favour, Power to be 
transmitted on many large electrical 
systems is now so huge that the sheer 
size of conventional equipment im- 
poses a limitation, Superconducting 
plant may also cut the needs for rights 
of way for lines or cables. 

In the U.K., as elsewhere, experts 
are divided on the possibilities, Some 
see no application for superconduc- 
tivity in power generation and trans- 
mission mainly on account of the cost 
and engineering problems. Others are 
enthusiastic, 


A research program aimed at trans- 
mitting large quantities of power over 
superconducting cables is being under- 
taken by the Central Electricity Gener- 
ating Board at their Leatherhead lab- 
oratories. British Insulated Callen- 
der’s Cables have played a major part 
in the work, Last year, superconduct- 
ing AC transmission at a current of 
2080A was achieved (it is believed 
for the first time in the world), on a 
laboratory scale over a 10ft length of 
coaxial superconducting cable. 


The cable consists of coaxia] foils 
of niobium meta] backed with glusnin- 
ium which are thermally insulated by 
vacuum and a liquid nitrogen shield. 
The model cable has already shown 
that transition from the normal to the 
superconducting state as the tempera- 
ture is lowered is completely stable 
and reversible. The cable section was 
Operated at a current density of over 
100,000A/sq. in., which would corres- 
pond to a rating of 120MVA if it 
were used in a 33KV circuit. It is ex- 
pected that the current rating couid be 
increased from 2080A to 4000A witn- 
out difficulty, 

Estimates suggest that the cost of a 
33KV 750MVA cable with a super- 
conductor consisting of niobium backed 
by aluminium would be £219/MVA 
KM. Such a cable, but rated 1000- 
MVA, would cost about the same per 
MVA KM as a conventional 275KV 
oil-filled cable with the same rating. 


About 30 per cent of the total cost 
quoted would be for refrigerating 
plant and refrigerating stations would 
have to be spaced along the length of 
the cable to provide the liquid helium 
coolant. For 10KM length of cable 
a total refrigerating power of just over 
IKW would probably be required. 

One of the most difficult problems 
to be solved is how to terminate the 
superconducting cable to minimise elec- 
trical losses and heat leakage. Figure 1 
illustrates one way of doing this with 
a three-phase coaxial cable. Super con- 
ducting cables could be used for con- 
ventional AC transmission or for DC. 
Comparatively low voltages could be 


Possible arrangements for superconducting cables 


Multi-tube conductor, vacuum insulated system for 33KV AC 750MVA 
C-Composite conductor with niobium outside. 
$-Composite screen with niobium inside, 

P-Alyminium pipes for liquid helium, screen cooling. 

E-Electrically insulated spacers. 

V-Vaecuum electrical insulation. 


16.3cM 


All coaxial conductor liquid helium insulated system for 33KV AC 750MVA. 
R-Red phase conductor (niobium outside), : 

Yi-Split yellow phase conductor (niobium outside). 

Y¥2-Split yellow phase conductor (niobium inside). 

B-Blue phase conductor (niobium outside). 

V-Vacuum thermal insulation between go and return flow paths. | 
T-Thermally insulated spacers. 

§-Electrically and thermally insulating spacers. 

E-Electrically insulating spacers. 

H-Helium flow. 


8.8cM 


Coaxial conductor vacuum insulated system for 133KV DC 750MW. 
C-Conductors: inner with niobium outside and oyter with niobium inside. 
V-Vacuum electrical insulation. 

T-Thermally insulating spacers. 
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from Anritsu Electric: 


Anritsu Electric, Tokyo, Japan have appointed 
Watson Victor Ltd. an exclusive agent for Australia 
and Territory of Papua and New Guinea. 

For full details and servicing on Anritsu Measuring 
Instruments, please contact your nearest Watson 
Victor office. 


GX Annilou Edectnic Co.Ltd. 


Qe 2 20, Minami-Azabu, 4-chome. Minato-ku, Tokyo. Japan 
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used for transmitting large powers, and 
DC transmission offers a number of 
other advantages. High voltage DC 
transmission schemes are in Operation 
or construction in many parts of the 
world, mainly over long distances or 
for submarine routes. A future appli- 
cation which is being seriously studied 
is the use of high voltage DC circuits 
for linking sections of existing AC net- 
works. 


Early this year the International Re- 
search and Development Company, at 
Newcastle (U.K.) announced that it is 
to build a 3250hp motor with super- 
conducting field windings. Next year 
the motor will be installed at Fawley 
power station where it will be used to 
drive a cooling water pump. Its main 
purpose is for the study of the charac- 
teristics of a motor, designed to be a 
commercial proposition. 

Such motors could compete with 
conventional machines where large, 
slow-speed drives are required for in- 
stance, in rolling mills or ships. Com- 
parative estimates for an 8000hp 50 
rpm motor show that the weight of 
a superconducting motor would be only 
just over One-tenth that of a conven- 
tional motor, its cost would be little 
more than half and its efficiency in- 
cluding. refrigeration and _ rectifying 
plant, would be 97 per cent against 
95 per cent. 


A superconducting motor works like 
the disc motor first discovered by 
Michael Faraday. It is a homopolar 
machine, that is, the flux path through 
the rotating disc is parallel to the shaft 
instead of perpendicular to it as in 
most designs of electric motor. By 
adopting a special form of rotor con- 
struction which consists essentially of 
connecting segments of the rotor in 
series, IRD have managed to use high 
armature voltages whereas the homo- 
polar machine in its simple form is a 
low voltage, high current motor. 

While confirmation of the motor’s 
performance must await its commis- 
sioning, the principles have been suc- 
cessfully proved on a S0hp 2000 
rpm motor, which has been in oper- 
ation at IRD since mid-1966. 

In France, Compagnie Francaise 
Thomson MHouston-Hotchkiss Brand 
has been conducting research on super- 
conductivity, and their work appears 
to be at about the same level as the 
British workers. An account of the 
progress made is given in the company’s 
publicity bulletin “Informations Thom- 
son,” from which the following is ex- 
tracted (while we have deleted most 
of the sections which are already cov- 
ered in the previous account, some 
duplication is unavoidable). 


The company was the first in France 
to succeed in making superconductive 
alloys and has now started to produce, 
industrially, its Cryogauss “R” super- 
conductor, with copper stabilised niob- 
ium-titanium core. This alloy is com- 
posed of 60 per cent niobium and 40 
per cent titanium. Average diameter 
of the cores is 250 microns (.0lin), 
and standard length is 2,000 metres. 

Other superconducting materials 
made by the company include multiple- 
strand wire, comprising several con- 
ductors sunk in copper or aluminium, 
multiple-stranded tapes, and an_ as- 
sembly of multiple-strand wires and 
tapes, strengthened by a support of 
stainless steel. 

Maximum current rating is about 
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Chamfered section through a superconductor showing the strands of 
niobium-titanium in the copper matrix. 


120,000 amperes/cM?. Practical con- 
ductors have ratings of from 60A to 
5000A. 


Work in the company’s laboratories 
is proceeding on the development of 
electromagnets capable of generating 
powerful magnetic fields with virtually 
no expenditure of energy. This is 
achieved by using a superconductive 
coil, usually made from a_ niobium- 
titanium alloy, housed in a container 
filled with liquid helium. The basic 
theory of the operating process is very 
simple: a current is first made to flow 
through the coil by connecting its ter- 
minals to a generator. With the cur- 
rent flow established, the coil terminals 
are short-circuited. As the resistance 
of the conductors in the coil is theor- 
etically nil, the current continues to 
circulate in the coil without loss of 
energy, creating an intense magnetic 
field as it does so. 


While this system is delightfully 
simple in theory, there are a number 
of practical problems which have to 
be solved. Firstly, there is the matter 
of insulation for the superconductive 
wire. As in other types of electro- 
magnets, the coils of the conductors 
overlap, and therefore require to be 
insulated from each other by a mater- 
ial able to remain effective at the very 
low temperatures of operation. The 
normal type of insulator material used 
is a sheath of copper or gold. As 
previously explained, neither of these 
materials are super-conductive. The 
thickness of the copper sheath can be 
several times the diameter of the core, 
and this contributes to the thermal 
stability of the conductor. 


Secondly, it was mecessary to de- 
velop a switch able to operate at temp- 
eratures near absolute zero to short- 
circuit the coil as soon as supercon- 
ductivity is achieved in the coil. This 
problem was solved by using a “ther- 
mal switch.” This consists of a short 
section of superconductive material 
which is connected across the termin- 
als of the coil, but not immersed in 
the liquid hydrogen. As this section 
of conductor is not superconductive, 


it has considerably more _ resistance 


than the coil. The voltage generator 
is connected to the coil terminals, and 
as soon as the magnetic field is estab- 
lished, the section of conductor across 
the terminals is cooled rapidly to its 


superconducting temperature, to create 
a short-circuit across the terminals. 


Possible uses suggested for these 
superconductivity magnets are in the 
field of mass-spectroscopy, which re- 
quires very high flux magnetic fields; 
for masers, which must operate under 
very low temperatures and in homo- 
geneous and intense magnetic fields (a 
very compact maser fitted with super- 
conductive coils has already been de- 
veloped); and in the fields of power 
transmission and __ electric-powered 
machinery, where superconductive 
wires could open the way to import- 
ant new developments. In the elec- 
tricity generating field, superconduc- 
tive windings are already used in ex- 
perimental generators using high tem- 
perature ionised gases (magneto-hydro- 
dynamic generators). 


In the U.S.A., superconductivity 
techniques have reached the stage 
where large orders are being placed 
for superconductor materials for use 
in research projects requiring huge 
magnets. Some organisations have 
been able to build their own 100-kilo- 
gauss magnets using superconductors. 
Previously, cost considerations and 
technical limitations had confined work 
with magnets of this size to a few 
major companies and research facil- 
ities. The cost of a conventional 100- 
kilogauss magnet in the U.S.A. is about 
$250,000, whereas an equivalent mag- 
net using superconductors can be built 
for as little as one-tenth of this figure. 


The Norton Company, U.S.A., re- 
cently announced that two particularly 
large orders had been received by one 
of its subsidiary companies, National 
Research Corporation, for supercon- 
ducting materials. In both cases, the 
material will be used to build magnets 
for “bubble chambers.” These are 
particle detectors used by physicists to 
study the nature of matter, and said 
to be the most advanced type yet 
devised. One order was for 50 tons 
of superconductors for the Argonne 
National _Laboratory, near Chicago. 
The other was for 12 tons for the 
Brookhaven National Laboratory at 
Long Island, New York. More than 
25 miles of niobium-titanium super- 
conductor is to be used in the Argonne 
Laboratory bubble chamber, and the 
contract is believed to be the largest 
ever let for superconductors. =| 
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Transistors with 20-year Minimum Life 


Tucked away in a corner of the British G.P.O.’s Research 

Station at Dollis Hill, West London, is a small building 

housing what is possibly the world’s smallest. transistor 
manufacturing plant. — 


The main purpose for the plant is to 
make transistors for use in submarine 
cable repeaters to a degree of reliability 
which, says the Post Office, is not ob- 
tainable with commercially made tran- 
sistors. The Post Office requirement for 
such devices is that they should have a 
guaranteed minimum life of 20 years. 
As the transistor manufacturing com- 
panies did not feel able to give this 
kind of guarantee, the Post Office En- 
gineering Department decided to set up 
its own manufacturing plant where it 
could make transistors under critically 
controlled conditions and subject to 
rigorous testing at every stage. 


Perhaps understandably, the Dollis 
Hill facility is regarded with a good 
deal of reservation by transistor manu- 
facturers, who tend to regard it as 
something of a luxury rtin at public 
expense, The Post Office, however, 
claims that the careful control used in 
the manufacture and testing of the 
transistors virtually eliminates “rogue” 
failures due to faulty materials and pro- 
cessing. 

The unit cost for each device is high, 
but the Post Office points out that pre- 
mature failure of even one transistor in 
a submarine repeater wotild result in 
heavy loss in revenue, in addition to 
the expense of locating ahd repairing 
the fault. The cost of avoiding such 
failures may well be far lower than the 
cost of having them. 

While this need for extremely high 
reliability transistors was the original 
purpose for setting up the manufactur- 
ing facility, it has also proved to be a 
training ground which allows Post 
Office engineers to gain a complete in- 
sight into the problems of transistor 
manufacture and to exercise a first-hand 
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judgment of what can and carnnot be 
done; of, no less important, of what 
should or should not be done, 

Moreover, the production of only a 
few units, which would not be a com- 
mercial proposition for the transistor 
manufacturing companies, can be under- 
taken at Dollis Hill, where cost is not 
a dominating factor. In an organisation 
such as the Post Office, where a great 
deal of original design and develop- 
ment work is undertaken, the ability to 
cal] upon such a unit as this transistor 
manufacturing facility can be of great 
assistance to the design and develop- 
ment engineers concerned. No longer 
need they be restricted in their work to 
using what is commercially available. 
If a transistor having special qualities 
is regarded as essential for the develop- 
ment of a piece of equipment for a 
special purpose, the Dollis Hill facility 
can be called upon for assistance. 


The type of transistor being made for 
submarine use at present are silicon 
NPN devices fabricated by the planar 
method. While in general the method of 
manufacture does not vaty much from 
those used in commercial plants, spe- 
cial emphasis is placed on quality con- 
trol and testing. It has been found that 
particular care is required in the use 
of mass-produced hardware since, al- 
though these items are made to stand- 
ards adequate for normal transistor re- 
quirements, impurities and stresses in- 
troduced during the mass production 
processes can lead to premature failure 
of the finished product. Accordingly, all 
such purchased items undergo rigorous 
testing before they are accepted for use 
in the manufacture of transistors at 
Dollis Hill. 


When transistor manufacture was first 


An operator at the 
Dollis Hill plant 
processing a batch 
of transistors for 
use in repeaters for 
submarine cables. 
Before encapsula- 
tion, each transis- 
tor is individually 
examined under 
400X  magnifica- 
tion for possible 
flaws. A colour 
micro - photograph 
is then taken and 
filed for reference. 


planned, it was realised that for the 
degree of reliability required, compre- 
hensive test programs Would be essen- 
tial, not only during manufacture but 
also during reliability assessment pro- 
grams, When finished transistors would 
be maintained under simulated operat- 
ing conditions. 


These programs require electrical 
measuretnents to be carried out at 
several key points during production 
and also during the reliability tests. On 
each occasion, data is required on a 
minimum of 15 different electrical 
characteristics for each device. In order 
to support quantity production, the 
measurement system had to be auto- 
mated, so that the production staff 
would not be called upon to cope with 
a heavy load of repetitive electrical 
measurements. 


The teasurements required during 
production are AC (small signal) para- 
meters, and DC (static) parameters. It 
is the DC measurements which consti- 
tute the bulk of testing requirements. 
To cope with the DC measurement 
problem, an automatic logging equip- 
ment Was manufactured specially for 
the Dollis Hill establishment. The 
machine is required to punch out, on 
a five-track Elliott coded paper tape, a 
sequence of 12 different “words,” each 
“word” representing a DC measure- 
ment tmade by the machine on each 
transistor being tested. The punched 
tape is then joined to a second, shor- 
ter tape having a similarly coded 
record of the AC measurements, 
punched out from an engineer’s read- 
ings. 

Batches of up to 50 transistors can 
be processed this way, to yield a com- 
posite continuous tape containing all 
the information acquited at one stage 
of measurement and thereby providing 
a basic “block” for automatic data 
processing. Since there would be simi- 
lar blocks of such data accumulating 
with each separate batch of transistors 
passing through manufacture and test- 
ing stages, it was neécessary to plan a 
flexible system for “block” comparison. 


The system evolved for processing 
the data tapes has been designed to 
use the Elliott 803 computer already 
installed at Dollis Hill. The basic 
“blocks” of measurement information 
associated with any one batch are fed 
in sequefice into the computer, together 
with a program tape prepared in Auto- 
code by the measurements engineer. 
The computer produces a “results 
tape” in which each separate transis- 
tor is analysed individually, one para- 
meter at a time. The variations which 
reflect its condition at each measure- 
ment stage are then computed and 
tabulated. 


The computer can also provide cer- 
tain statistical data -— for example, 
the mean value of @ parameter for a 
number of devices ift a block and the 
deviation from standard, The computer 
also examines the overall characteris- 
tics of each device and grades it as 
one of four main variants of the speci- 
fication, summarising the numbers of 
each kind within the batch. 


The machine also produces a second 
(Continued on page 190) 
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THE NEW ORTOFON S-15 AND SL-15 


FOUR LOW COST, HIGH PERFORMANCE SPEAKER 
SYSTEMS FROM ENCEL ELECTRONICS ! 
Separate speaker systems are essential if you wish 
to exploit the full potential of your amplifier, 
tape recorder or radio. Sonics speaker systems are 
beautifully finished in selected walnut/teak 
veneers, are styled to blend with period or 
modern decor and are extremely effective from 
an audio point of view. The following four 

models are the most popular. 


MODEL AS-60E Slim Line 2 Speaker System — 
Although only 18 in. x 12 in. x 5! in. the 
AS-60E houses a _ bass/mid-range 


speaker and a high frequency re- 
producer. Impedance 8 ohms ... $27.50 


MODEL AS-61 5 Speaker Slim Line System — 
four bass/mid-range speakers and 24 in. tweeter 
unit are housed in this attractive teak/walnut 
oe PN ee eae 8 Onn. 

easures | in, Xx in. x 4} 
ee eee 
MODEL AS-202 3 Speaker System — This 
dramatically effective 3 way system measures 20} 
in. x 11} in. x 11} in. and features an 8 in. 
bass speaker, a 6} in. mid-range reproducer with 
a sealed back with a 2) in. tweeter. 


Power handling capacity is 20 watts 
music power Se $44.50 


- MODEL AS-330. A 3-way speaker system with 5 - 


speakers housed in a magnificent, hand finished, 
oiled teak enclosure. Frequency response is 
30-20,000 Hz. Size: 15} in. x ity in. x 26 in. 
Speaker complement includes a 12 in. 

bass reproducer, two 64 in. mid-range $98 50 
speakers and two horn type tweeters " 
IMPORTANT: Al! Sonics enclosures have 8 
ohm. impedances. Sales tax Is Included in 
all Encel prices. 


TYPICAL TRADE-IN VALUATIONS ON A 

LUX $Q-1220 
The maximum you will pay with your Leak 
“Stereo 30’'’, Leak ‘‘Stereo 20'’' (with Varislope 


pre-amp.) or Fisher 101 will be $190. With 
your Quad Mk. II pre-amp. and power amplifier 


the amount will be a maximum of $120. And it } 


could well be even less! 
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TYPICAL TRADE-IN VALUATIONS ON A 
LUX SQ-77TW 


Changing up to a silicon transistor stereo ampli- 
fier can be quite economical; if you trade your 


Leak ‘‘Stereo 30'’, Leak ‘‘Stereo 20’’ (with 
Varislope pre-amp.), Fisher X100A or Pioneer 
SM83 your new amplifier will cost you a 


maximum of $30. With your Peak TRM-40 you 
will pay only $70, with your Star SA-30 the 
cost will be $120 and with your Linmark SA-200 
the changeover will cost a maximum of $145. If 
your equipment is in excellent condition your 
payout can be substantially less! 


LOW PRICED CERAMIC CARTRIDGE FOR BUDGET 
CONSCIOUS MUSIC LOVERS! 

Now the well-known Micro Model SC301 Ceramic 

Stereo Cartridge with diamond stylus is available 

for only $6.90. Frequency response is 20-15,000 


Hz. Tracking angle is 15°. This 
popular stereo cartridge is Al value $6 90 
at (including Sales Tax) ® 
WHARFEDALE SPEAKERS 
See the complete range ot famous Wharfedale 
speakers and speaker systems .. . ask for an 
EMQ or a trade in valuation, as we are not 
permitted to advertise prices. 
NEW SOUND MODEL SAQ-203 STEREO 
AMPLIFIER—-$69.50 
Frequency response is 30-20,000 Hz. and input 
sens. suits magnetic cartridges at 3 mV. Output 
is 12 watts R.M.S. or 30 watts E.1.A. peak 
power. 18 low noise transistors, 


headphone jack, all necessary con- 
TIMES. FMS. SOLOS TAM occ dick secs. gece sacs 


ENCEL SERVICE DIVISIONS 

Modern and efficient service centres operate in 
Sydney and Melbourne. Up to the minute servicing 
equipment is provided and skilled technicians 
who have heen specially trained actually save you 
money when service is necessary as time expended 
is kept to a minimum. Encel service does not 
cost —~ it pays. . 


STEREO CARTRIDGES AVAILABLE AT ALL 
ENCEL STEREO CENTRES! 
World wide acclaim provides significant testimony 
to the outstanding performance of the new Ortofon 
S-15 and SL-15 series. Ask for an EMQ or a 
trade-in valuation. 


§ $T510D 


sales tax. 


$69.50 


~ NEW HIGH QUALITY TONE ARM 
FROM ENCEL ELECTRONICS! 
The new WNikka-Lustre Model ST510 is the 


successor to the well proven Model CP3. Thous- 
ands of these fine arms were sold all over 
Australia. Now the improved model at the old 
price is better valué than ever. Model ST510 is 
priced at $19 inc. sales tax and the Model 
(with lifting/lowering de- 
vice) is priced at only $24.50. Ask $19 
for full details. From 
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LOW PRICED DYNAMIC MICROPHONE 
IDEAL FOR TAPE RECORDERS! 
The Piezo DX/5 is a robust dynamic microphone 
which is small in size and quite uhobtrusive. 


Dual rponaiis fa ie ohms and 
50k ohms. Encel price ine. sales 
BON EE ics deeds Saath. Beat Ka’ Cee aes $6.90 


! 
We supply the popular Sound Model SAQ203 
stereo amplifier with magnetic sensitivity and an 
output of 12 watts R.M.S. or 30 watts E.1.A. 
peak power (total), the new Compax belt-driven 
turntable, a high quality tone arm with lifting/ 
lowering device, the Shure Model 44G or Micro 
3100/5 magnetic stereo cartridge with diamond 
stylus and a matched pair of Sonics Model 


AS-60E multiple speaker systems. Each en- 
closure is hand finished in teak/ 
walnut veneer. Total Encel price, 


$179 


inc. sales tax, is oOMy ..0 0. 


REPLACEMENT DIAMOND STYLI! FOR 


MOST STEREO AND MONO CARTRIDGES 
A replacement stylus for your cartridge can 
cost as little as $2.50 when you buy from Encel 
Electronics. Correct replacements are available 


ex-stock for the majority of popular cartridges. 


NEW MODEL MICRO STEREO CARTRIDGE _ 
The new Model 3100/5 and 3100/E (with altipti- 
cal stylus) stereo cartridges have now been 
released. An outstanding performer, the ‘3100 
series’’ is also impressive by virtue of its low 
price. Ask for EMQ’s. 


GRACE TONE ARMS .. . FOR THE 


PERFECTIONIST! 

Two models of this sophisticated arm are available 
. . . the 12'’ G-540L and the 14’’ G-560L. 
A gimbal type gyroscopic bearing is used -— and 
the Grace arm will track suitable cartridges 
down to | gram with ease. A super light-weight 
head shell is supplied. Since this arm became 
available at Encel Stereo Centres many fastidious 
enthusiasts have traded much more expensive 
arms of Continental origin. Encel 

prices inc. sales tax . 
$42.50. G-540L ... ... .... 
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MICRO TONE ARMS OFFER OUT. 
; STANDING VALUE! 
Designed to track effortlessly with the most 
sensitive and delicate cartridges, Micro arms 
accept SME and ORTOFON head shells without 
modification. The Micro head shell accepts any 
standard }'’ mounting cartridge. Vertical and 
horizontal movement is almost friction-free — 
tracking pene is adjustable from 0.5 grams. 
Model MA88 (16’’) is priced at $35.50. Model 
MA77 (14'') is only $29.50. Encel prices include 


~ 
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HIGH FIDELITY STEREO ’PHONES COST 

LESS AT ENCEL ELECTRONICS! 
Several wide range stereo headsets are now 
available including the new model Sonics HS-304. 
This headset is very comfortable and response is 
extremely good over the complete sound spectrum. 
Price is $12.50; a bargain basement cost for a 
headset of this calibre. From Sweden comes the 
Pearl ‘phones . made by P.M.L. These 
‘phones are particularly sensitive and are high 
impedance (400 ohms). Fitted with ear muffs for 
long periods of fatigue-free listening. Pearl price 
oo Sonics HS-304 $12.50 including Sales 
ax, 


RAPIER SOLID STATE TUNERS 

A high quality AM tuner, the Rapier reptesenis 
outstanding value. Output suits all amplitiers 
and tape recorders. The external teak finish case 
is optional. Price with case is 


$46.50 inc. sales tax. Encel price 
without case is only 0. 0.0 wn. $43.60 


COMPLETE ENCEL STEREO SYSTEM FOR 
ONLY $179 


tivity suits magnetic/crystal cartridges 


See $34.50 
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NEW 8’ CO-AXIAL SPEAKER WITH SEVEN 
POWERFUL MAGNETS AND UNIQUE NEW 
DESIGN-—-$34.50 
The new CX-20D is the result of a revolution in 
speaker design combined with precision engineer- 
ing. A horn type tweeter is used . . . a three 

inch voice coil . . . an electrical crossover . 
and weight is almost 8 Ibs. Frequency re- 
eae a re agiar Hes flat poles 

-23, z. Cabinet specifications 
available ... ow... 1... $34.50 


DEMAGNETISE YOUR TAPE HEADS AND 
IMPROVE TAPE PERFORMANCE! 
Simply plug the tape head demagnetiser into 
any AC power point and pass over the heads. 
Takes only five seconds and can make a 
world of difference. Two models— 
single and double probe. Both... $3 90 


inc, sales tax .... .. 

SOUND MODEL SAQ-505X -—- HIGH OUTPUT 
STEREO AMPLIFIER FOR ONLY $119.50 
With an output of 25 watts R.M.S. in each 
channel into an 8 ohm speaker load, the 505X 
offers a frequency response of 20-20,000 Hz. 
plus or minus 1 dB. Sens. is 3 
mV. All normal controls provided. 
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BIG VALUE COSMOS STEREO AMPLIFIERS 
With an output of 8 watts R.M.S. or 15 watts 
{HFM in each channel the Cosmos SW-30C has 
a wide ett response and is attractively 
riced at $74.50 inc. sales tax. Ideal ] 


or use with tape decks and sensi- 
CONNOISSEUR STEREO CARTRIDGE — 

| ONLY $10.80! 

Designed to toad any amplifier or tape recorder, 


the Model SCU-1 is tegarded as the finest 
ceramic stereo cartridge ever pro- 


mannan) .! 
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SHURE CARTRIDGES AT ATTRACTIVE 
ENCEL PRICES 

All cartridges are brand new and Encel prices 
include sales tax. All Shure cartridges are fully 
uaranteed, 

odel M44G—Retail $26-—~Encei $17.50. 

Model M55E~~Retail $49——Encel $29.50. 

Model M75E—-Retail $69-——-Encel $42.50, 

Model VI5E Mk. Ii—Retail $118.75~-Encel 
$74.50. 

Order now for prompt delivery by mail—or call 
at your nearest Encel Stereo Centre. 

SAVE ON SANSUI! 

All popular model Sansui tuner/amplifiers are 
how in stock and trade-in valuations are at an 


all-time high. Ask for your price! 


CASSETTE RECORDERS 
We cannot advertise Encel prices but write for 
an EMQ or call. Most popular brands available. 


NEW TONE ARM LIFT. . . THE COLTON 
*‘VARILIFT’’ . . . ONLY $9.50! 
Fitted with a cranked lifting arm and = push- 
button control the Colton ‘‘Varilift’’ is hydrauli- 
cally dampened; operation is particularly smooth. 
nae of descent ha dpeigebe “e 
all tone arms. As or copies o 
review. Inc. sales tax $9.50 
‘SEE ENCEL’S SOON FOR YOUR NEW 
STEREO TAPE DECK! 
Included in the wide range of stereo tape decks 
at Encel Stereo Centres you will find the Akai 
3000D and X150D, the Revox G-36, the Tand- 
berg Model 6-4X, National decks and also models 
from Toshiba. Ask for an EMQ or a trade-in 
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COMPLETE ENCEL STEREO SYSTEMS 
Make your choice from the greatest range of 
equipment and cabinets when you select your 
new Encel Stereo System. Prices are the lowest 
in Austratia. 
MICRO DUST PICKUPS-—-$3.50 

An effective automatic record cleaner which re- 
moves dust as the record plays. An ideal gift. 
$3.50 inc. sales tax. 4 


Head Office: : | | : 
431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 
Sydney Store: Ground Floor, 28M Building. A 


ELECTRONICS (STEREO) 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 


PTY. LTD. Australia’s Greatest Hi-Fi Centre “Wholesalers *Trade-ins accepted 
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X-RAY TELESCOPE 


for 


space research 


Following the discovery of weak X-ray signals reaching 

Earth from deep space, scientists of Boeing Company’s 

Scientific Research Laboratories have built a special type 

of telescope designed to concentrate and record the signals 
for closer study. 


Some years ago, during an experi- 
ment to learn if the moon were emitt- 
ing radiation, scientists discovered X- 
rays coming from beyond the moon, 
from sources which could not be linked 
with either the sun or its planets. 
More than that, some of the X-rays 
seem to begin somewhere beyond our 
solar system, even outside our galaxy 
— the Milky Way. 

Physicists agree that this chance dis- 
covery of extra-terrestial, non-solar X- 
rays opened a new region of the elec- 
tromagnetic spectrum and _ offered 
another possible method of exploring 
the universe. By measuring the energy 
spectrum of cosmic X-rays, for 
example, scientists might find clues to 
the processes and conditions existing in 
those X-ray-producing areas of space. 


Are X-rays produced by protons or 
electrons mixing with interstellar 
matter, as some theorise? Or are they 
the products of gamma rays from radio- 
active nuclei in stars? No one yet has 
the answers. The new science has been 
unable to break the energy spectrum 
code. 

One of the obstacles nature has 
placed in the way is the incredibly 
small energies involved. X-ray as- 
tronomers deal in terms of a few 
thousand electron volts. Rough calcula- 
tions indicate it would take 100 million 
million million electron volts to equal 
the energy a 100-watt light bulb puts 
out in an hour. 

Some 25 miles above Earth, “soft” 
radiation coming from so far away is 
absorbed by the atmosphere. To coun- 
ter this atmosphere filter, scientists must 
send sensors aloft in rockets, balloons 
or satellites. 


The X-ray flux, or rate of flow, is 
small, so scientists use large shielded 
sensors to collect significant readings. 
Not surprisingly, weight restrictions 
imposed on equipment being sent into 
space limit these experiments. 

Even so, their work helped identify 
some 30 general points in space as 
sources of X-rays. But energy spectra 
— important keys to understanding X- 
ray production out there — still are 
generally unknown. 

Some type of device —- an improved 
X-ray telescope perhaps -—- which 
collects and focuses the sparse flow of 


radiation much like an optical telescope 
concentrates light rays, is needed. Such 
a device has been fashioned at the 
Boeing Scientific Research Laboratories 
in Seattle, Washington. Tests of the 
Boeing X-ray telescope were carried out 
recently. 

Preliminary work on the project be- 
gan last autumn by Farrel Lytle and 
Dr R. Graham Bingham of Boeing. 
Prof. William R. Webber of the Uni- 
versity of Minnesota is consulting with 
them. Lytle is a staff member of Boe- 
ing Scientific Research Laboratories. Dr 
Bingham is a member of the space 
science group in Boeing’s Space Divi- 
sion. 

X-ray telescopes are like optical tele- 
scopes in some ways. As an optical 
telescope uses a mirror or lens to bend 
and focus light rays to improve an 
image, an X-ray telescope bends (or 
diffracts) X-rays, concentrating them on 
a sensor in sufficient numbers to be 
measured and counted. 

Until now, only X-rays of certain 
energies could be measured this way. 
X-rays sometimes passed through the 
reflective surface or were absorbed. 

But Bingham and Lytle are building 
an X-ray telescope which may succeed 
in focusing and recording virtually all 
X-rays passing into range while the 
device is on. station above the 
atmosphere. The Boeing X-ray tele- 
scope consists of a nested set of 19 con- 
centric paraboloidal rings or cylinders 
of cast aluminum. The outside ring is 
50 inches in diameter; the smaller inner 
ring, 10 inches. All are 10 inches high. 

The inside surface of each ring is 
covered with thousands of pieces 
of lithium fluoride crystal in a 
meticulously tiled mosaic pattern — 
the “lens” of the telescope. 

The fact that lithium fluoride crystals 
can diffract or bend X rays has been 
known for many years. What makes 
the Boeing device something special 
is that all the pieces of crystal in all 
of the 19 concentric paraboloidal rings 
have been precisely arrayed and polish- 
ed so they will focus X rays of many 
energies on a single sensor mounted 
on the telescope. Boeing scientists ex- 
pect to detect X rays and measure 
them with greater sensitivity than ever 
before — perhaps more than 20 times 
better than before. 


TOP: Artist's impression of the X-ray telescope as it will appear 
hanging in the upper atmosphere from a huge gas-filled balloon. 


BOTTOM: Boeing engineers Farrel Lytle (left) and Dr. R. Graham 
Bingham, who designed the X-ray telescope, examine the crystal- 
lined rings before assembly. 
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Let The World University Of Postal Education 


TRAIN YOU FOR A KEY JOB 


Egypt 
South Africa 


BRANCHES 
THROUGHOUT 
THE WORLD 


TODAY there are wonderful Opportunities for the men and women who have reached the top of the ladder. 


i aeetemaainieel 
een ve 
eae 
on areca 
A naenenaell 
Saeed 


fl 


Singapore 


Bangkok 


New Zealand 


British West Indies 


we 


forward-looking man and woman. However, the best Therefore, it is up to YOU to make something of 
jobs go to those who have the foresight to prepare yourself. Don’t delay, act NOW. Remember that an 
themselves by proper Training. enquiry places you under no obligation but could be 


British Institutes have already trained some 300,000 the turning point in YOUR career. 


| CHECK 
OVER 500 COURSES ' @¢ THESE 


a FEATURES: 
Courses offered by British Institutes include :— 
@ Modern streamlined 
TECHNICAL Draughtsmanship Management Rubber Technology § Business M’gement methods .. . you learn 
Soak . Electrical Engineering Marine Engineering | Sanitary Engineering Commercial Art the fast way and make 
pe Aero Engines Elec. Installations Mechanical Eng. Structural Eng. Commercial Law rapid progress. 
= Aeronautical Eng. Elec. Measurements Metallurgy Surveying Company Law @ Courses based on 
pee Air Conditioning Electrical Power MunicipalEngineering Telecommunications Costing STANDARD TEXT- 
| Arch. Drwg. & Design Electricity Supply Naval Architecture Television Economics BOOKS Lessons 
Automation Electronics Painting & Decorating Television Servicing Fiction Writing and Model Answers 
Auto Elec. Equipment Foundry Practice Patternmaking Timber Technology Journalism written and planned 
Automobile Eng. Garage Management PetroleumTechnology Tracing Secretaryship hy experts P 
Automobile Repairs Gas Turbines Plastics Welding Technology Selling eee 
Building (General) Geology Production Eng. @ We provide all 
Carpentry & Joinery Hydraulics Radar Technology COMMERCIAL GENERAL necessary _ text-books 
Chemical Engineering !\luminating Eng. Radio Engineering English which remain your own 
Civil Engineering Industrial Chemistry Radio Servicing Accounting European Languages property. 
Computers Jig & Tool Design Refrigeration Advertising Mathematics @ Moderate fees pay- 
Die & Press Tools Mach. Drwg. & Design Reinforced Concrete Auditing Shorthand able by small monthly 
Diesel Engines Maintenance Eng. Road Engineering Book-keeping Typewriting sums. Written guaran- 


tee. 


@ Courses can be 
‘‘tailored’’ to individual 
requirements. 


And many other Subjects. 
Details of Engineering and Commercial Exams., Certs. of Competency, Matriculation, etc. 


SECURE ONE OF THESE BOOKS 
POST COUPON NOW! 


BRITISH INSTITUTE OF CAREERS 
College House, 113 Pacific Highway, North Sydney, 2060 BRITISH 
| am interested in INSTITUTE 


Please send me the appropriate Career-Book. 


CAREERS 


In association with 
British Institute of 
Engineering Technology 
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NEW! 
From AWA 
World 
renowned 
TOA PA. 
equipment. 


FULL-COLOUR SOUND! 


TOA comes to Australia backed by the unrivalled 
AWA sales and service organisation. Public 
address equipment of all kinds is TOA’s exclusive 
speciality; for public events, for patrol cars, for 
transport systems, for sports meetings and for all 
indoor P.A. requirements. TOA equipment 
delivers high-efficiency, long life and the kind of 
full-colour sound that stretches carrying power 
and reliability to greater ranges in the most 


difficult conditions. TOA ... one of the top 
manufacturers of P.A. equipment in Japan. TOA 
... recognised leader in reflex horn speakers. 
AWA... Australian-owned and the most experi- 
enced electronics organisation in the Southern 
Hemisphere. What a combination! AWA are now 
sole distributors for TOA P.A. equipment in 
Australia and New Guinea. Contact your AWA 
office for literature and full details. | 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


Australia’s National Wireless Organisation 


TOA ELECTRIC CO. LTD., Japan 
Public Address Equipment 


s.r 
a 
SRAABOM 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED - 554 Parramatta Road, Ashfield, N.S.W. 213i Tel, 71 0791 - 167 Queen 
Street, Melbourne, Vic. 3000 Tel. 67 9161 - 123 Murray Street, Hobart, Tas. 7000 Tel. 343836 - 42-44 Frederick Street, Launces- 
ton, Tas. 7250 Tel, 2 1804 - 70 Merivale Street, Brisbane, Qid. 4000 Tel. 41631 ~ 12 Deacon Avenue, Richmond, S.A, 5033 Tel. 
57 8684 - 231-233 Bulwer Street, Perth, W.A, 6000 Tel. 28 3425 - Cnr. King & Darby Streets, Newcastle, N.S.W. 2300 Tel. 2 5166 
- 4 Thompson Street, Garran, A.C.T, 2605 Tel. 815193 - Also Chandlers (Aust.) Ltd., Albert and Charlotte Streets, Brisbane, | 

Qld. 4000 Tel. 31 0341. 
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The man who machined the 19 
rings made 300 cuts for each inch 
ef ring (in all, some 50,000 cuts) to 
achieve an accuracy to within one 
thousandth of an inch of the speci- 
fied shape. “The machining is an in- 
credible job,” Bingham said. “It took 
great skill and above all, patience.” 


Lithium fluoride crystal of the 
quality Bingham and Lytle sought for 
their telescope normally costs about 
$US2 per gram, more expensive than 
gold. Since the Boeing scientists needed 
110 pounds of it, they immediately 
ran into an economic problem. They 
solved it by buying odds and ends of 
the stuff —- the scraps left over from 
filling other orders —- at 10 cents per 
gram. 


“The supplier had a four- or five- 
year accumulation of scrap crystal,” 
Bingham said, “And it just happened 
to total 110 pounds. The next order, 
of course, will be a much more costly 
one.” 

That explains, in part, why Boeing 
wants to recover the telescope after it 
is launched from Texas or New 
Mexico in an unmanned balloon 
probably before the end of the year. 

The . hand-me-down crystal was 
delivered to the Boeing laboratories 
in odd-size pieces, most of them cor- 


TOP PICTURE: Boeing 

machinist Paul Olsen making 

one of 50,000 cuts he put into 

the paraboloid rings, spaced 
300 to the inch. 


CENTRE: _ Preparing the 

lithium fluoride crystals which 

line the rings over the entire 
interior surface. 


BOTTOM: Cementing _ the 
crystals into place. Over 
150,000 crystals were used in 
construction of the telescope. 


ners and edges from larger orders. 
From these chunks, tiny rectangular 
pieces of crystal about half the size 
of a postage stamp were cleaved. This 
crystal-cutting took two months and 
was done by three deaf women hired 
from Occupation Rehabilitation, Inc., 
a Seattle organisation employing han- 
dicapped persons. The tiny pieces —— 
some 150,000 of them —— were pressed 
into epoxy cement smeared on the 
inside of each aluminum ring. 


Bingham and Lytle plan to attach 
their telescope and associated tele- 
metry equipment to a_ high-altitude 
balloon and send it some 25 miles 
above the earth. If all goes well, the 
huge (10-million-cubic-foot) gas bag 
will stay aloft for 10 or 12 hours, 
permitting the Boeing experimenters to 
point their X-ray telescope by remote 
control at the Crab Nebula, or some 
other known source of X-rays, and 
almost leisurely collect information in 
energy ranges never before possible. 

Earlier X-ray telescopes using simple 
mirror techniques have been success- 
ful for energies up to 2,000 electron 
volts (2Ke¥V). Bingham and Lytle hope 
to extend the range from 18 to 
100KeV. If they succeed, their work 
will lead to a deeper understanding 
of astronomy and cosmology. 3 


Three stages of production 
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Here’s real economy in high fidelity WHARFEDALE sound! 


Now you can save more than ever 
without loss of audio quality. You buy 
a WHARFEDALE speaker kit which is 
complete to the last nut and bolt... 
and you build a compact speaker 
system with a frequency range of 
40-17,000 Hz. and a power handling 
capacity of 15 watts R.M.S. Complete 
instructions make the job a walkover 
for the handyman and your 
speaker enclosures may be personai- 
ised to match your own lounge room 
decor. 

In the WHARFEDALE ‘Unit 3’ you 
will find an 8” bass/mid-range speaker 
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with a substantial magnet structure, 
the well proven WHARFEDALE tweet- 
er with an ‘‘Acoustiprene’ dome, a 
ready wired crossover network, acous- 
tic wadding, wiring and all necessary 
nuts and bolts. Your finished enclo- 
sures can be 14” x 9%” x 8%” or 
11%” x 21” x 9%"; these recommen- 
ded dimensions will provide excellent 
results. Intermediate and larger sizes 
are quite acceptable. | 
Although this new WHARFEDALE kit 
is budget priced, each component 
has been matched electronically and 
acoustically. 
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SPECIFICATIONS: 


BASS/MID-RANGE 
SPEAKER 48,000 maxwells. 
12,000 oersteds. 
Flexiprene surround. 
35 Hz. resonance. 


TWEETER 10,500 oersteds. 
Acoustiprene dome. 
CROSSOVER 
FREQUENCY 1750 Hz. 
IMPEDANCE 4-8 ohms. 
POWER HANDLING 
CAPACITY 15 watts. 
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Telecommunications experiment in U.K. 


DIGITAL SWITCHING 
FOR PCM EXCHANGE 


An experimental pulse-code modulation 
(PCM) digital tandem telephone exchange 
has been installed for field trial in West 
Kensington, London. This is believed to be 
the first exchange of this type to operate 
on public service anywhere in the world. 
The exchange was designed and built at the 
Post Office Research Station at Dollis Hill. 


Pulse-code modulation transmission has become widely 
accepted as a means of increasing the number of circuits 
that can be provided by multi-pair audio junction cables. 
In this method of transmission the speech signal amplitude 
is sampled 8,000 times per second, and each sample is 
expressed as a coded group of short pulses similar to those 
used in digital computers. Each group comprises eight 
pulses occupying a time slot (figure 1), 24 different time 
slots from separate conversations being interleaved on a 
time division basis to form a frame. The resulting stream of 
pulses is then at a rate of 1.5Mb/s (millions of bits per 
second), 

The advantages of PCM transmission are now well 
established. In addition to cost savings and providing for 
public growth on existing cables, good quality speech is 
maintained regardless of circuit length, Electrical noise 
and interference picked up on the cables is suppressed. 

By the end of 1969 it is expected that nearly a 
thousand 24-circuit PCM _ point-to-point transmission 
systems will have been installed on junction routes in the 
United Kingdom. 

As PCM transmission systems penetrate the network 
the possibility of switching in PCM form becomes increas- 
ingly aitractive, particularly at tandem exchanges used to 
connect local exchanges via junction cables. When a tandem 
exchange of conventional design, e.g., using electro- 
mechanical switches, is associated with PCM transmission 
on the junction cables, it is necessary to decode the PCM 
signals at the entry to the exchange and to encode them 
again for re-transmission over another PCM link. Such 
an arrangement not only incurs additional costs for the 
extra encoding and decoding equipment but it also causes 
a small but unnecessary deterioration of speech qualicy. 
Digital switching avoids these difficulties and is thus com- 
plementary to PCM transmission. The combination of 
PCM transmission with digital switching also enables a 
significant reduction in transmission loss to be obtained, 
this being especially valuable for calls across large urban 
areas, e.g. the London area. 

Since the PCM line signals are digital in form, micro- 
electronic circuits can be used for switching cross-points and 
offer not only small size but increased reliability com- 
pared with their electro-mechanical counterparts. Further- 
more, each microelectronic cross-point handles 24 conver- 
sations simultaneously, thus reducing the number of cross- 
points needed and opening the way to further cost savings. 

The main aims of the experiment are to demonstrate 
the technical feasibility of PCM tandem switching of 
junction circuits serving local exchanges, to expose any 
practical problems and find solutions to them, and to 
establish a firm basis for future development. The experi- 
ment is also serving to focus attention on the technical 
and economic factors that could arise in a more wide- 
spread use of. fully integrated PCM transmission and 
switching systems in the network. 


The practical problems to be solved include the 
avoidance of undesirable effects due to interference from 
adjacent electro-mechanical switching equipment, and how 
best to meet the critical timing requirements imposed by 


digital switching, noting that these are greatly affected by 
the physical layout of the equipment and production 
tolerances of the circuit elements. New components and 
techniques must be shown to be sufficiently fault-free and 
to have acceptable lives; the practicability of providing 
alternative paths in the exchange equipment to guard 
against fault conditions has to be demonstrated. 

Three London director exchanges, Acorn, Ealing and 
Shepherds Bush, were selected for the trial. These 
exchanges serve an area with a community of interest, 
so that in the normal course much traffic passes over 
direct audio junctions between them. A _ proportion of 
this traffic has been diverted to PCM transmission equip- 
ment installed at these exchanges, the PCM signals being 
transmitted over muli-pair junction cables to an experi- 
mental tandem exchange at Empress (figure 2). Each 
route is equipped with two 24-channe] PCM line systems 
and the experimental exchange thus handles 144 channel 
connections. Although the experimental PCM digital ex- 
change is small, it contains all the important features of a 
large exchange and has been designed to be readily capable 
of extension, e.g. for a full-size London tandem exchange 
application. 

The basis of the switching network is the co-ordinate 
switch, in which connections are established by closing 
contacts at a particular co-ordinate point (or “cross point”) 
to join a pardcular row to a particular column. A sym- 
metrical three-stage switching network is used. Switches 
for incoming junctions are termed “A _ switches” and 
switches giving access to Outgoing junctions are “C 
switches.” Between the A and C switches are a further 
set of switches for delay cords, called “B switches.” (The 
purpose of the delay cords is explained below.) 

For a large exchange, up to 15 A switches and 15 C 
switches could be provided, with access via all B switches. 
For still larger exchanges, limited availability of B switches 
is proposed. In the B stage, connections that do not require 
delay are routed via the BZ switch cross points. 


The arrangement described is similar to that used in 
cross-bar and reed relay exchanges, but with one important 
difference. As noted: earlier, each cross-point and each link 
is capable of handling 24 conversations simultaneously, 
which means that there are only 1/24th of the number 
of cross points for a given volume of traffic as compared 
with the equivalent audio exchange. 


The time divided nature of the PCM line signa] brings 
with it some severe timing requirements. To retain the 
identity of individual conversations and to enable them to 
be correctly switched through the exchange, all the incoming 
information from the different routes is synchronised at the 
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This Beyschlag resistor can save you 
60%. Des Connors can tell you how! 


BEYSCHLAG deposited cCar- 
bon-film resistors, can cut your 
resistor bill by 60% — and we 
can prove it. BEYSCHLAG 
gives you high-performance 
stability at a really low price. In 
fact, it’s the best performance: 
price ratio you can get today. 
Supplied on the continuous 
‘“Autoband”’ tape, BEYSCHLAG 


resistors are ready for direct- 
from-pack feeding into auto- 
matic lead-cutting and bending 
machines. The packs are also 
suitable for conventional use. 
Like to save 60% on your resis- 
tor bills? For details, contact: 
Des Connors, Components Divi- 
sion Standard Telephones & 
Cables Pty. Limited, Moorebank 


. [TT 
world-wide telecommunications and electronics 


ASSOCIATE 


ELECTRONICS Australia, November, 1968 


Avenue, Liverpool, N.S.W. 2170. 
Phone Sydney 602.0333 or 
phone Alan Brodie, Melbourne 
480.1255, Canberra 49.8667, 
Bob Heelan, Brisbane 47.4311, 
Grahame Eime, Adelaide 
51.3731, Roy Down, Perth 
21.6461, Noel Pettifer, New- 
castle 61.5172, Bill Norris, Wol- 
longong. 27974. 
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trance to the exchange. Thus cach system connected to 
e exchange requires a unit known as aq time-aligner to 
mpensate for delay variations due to temperature changes 
hich affect the cable transmission time) and repeater 
iase jitter, and to align the incoming signals with 
change time. The experimental PCM network operates 
a “synchronous star” principle and the exchange clock 
sillator controls all network timing. In handling short 
lses through the exchange the propagation delay of the 
ictronic switching elements, and indeed of every few 
et of interconnecting wire, has to be taken into account; 
has thus been found necessary to introduce four stages 
| peming of pulses during their passage through the 
change. These timing devices permit connections of up 
50ft in length between switching stages, such as would 
necessary in a large exchange. | 

The switching network described so far would enable 
caller on a given slot of a particular incoming route 
be given access to the same time slot of any outgoing 
ute. Ag the exchange is handling junction traffic the 
vice of outgoing time slot is, however, unimportant, for 
_ time slots of a particular PCM system serve the same 
stination, Traffic studies have shown that in a large 
change approximately 40 per cent of calls can be set up 
thout the need for slot-changing. For the remainin 

er cent of the traffic the corresponding time slot will 

usy in the wanted route and it will then be necessar 

introduce slot-changing. For this purpose delay cords 
2 introduced which are capable of storing the PCM 
sssage appearing in one slot and releasing it in a differ- 
t slot. The delay cords are either of the fixed delay type 
troducing delays of one or two slots, or of the variable 
lay type. The latter are more complex units connecting 
y incoming time slot to any outgoing time slot. 

Each PCM system is terminated in a system unit, 
iich provides synchronisation pattern detection and 
neration equipment and the time aligner. For each 
stem of the experimental network incoming and outgoing 


channels are interleaved alternately, so that no system 
serves exclusively one type of junction, Thus at the system 
unit output, incoming channels are associated with an 
incoming trunk unit, which includes supervisory equipment 
and provides access to the register switch and then to the 
register translator (see below). Outgoing channels are 
associated with an outgoing trunk unit, In setting up calls 
through the exchange, it is necessary to choose one of the 
many paths which may be available through the exchange, 
and also to choose a connection without slot-changing or 
involving the use of delay cords. Clearly it is cheaper 
to avoid the use of delay cords where possible, so prefer- 
ence is given to the zero delay connection via the BZ 
switch, which does not involve time-switching. If this is 
not possible then fixed delay cords are chosen in preference 
to variable delay cords, as they are somewhat less costly. 
For interpretation of the incoming signalling information 
(that is, the routing digits), a register is provided. This 
information is translated into a code, representing the 
called route, and a system of marking is employed to 
identify all the available paths through the exchange which 
are not alteady occupied. The choice of a suitable path is 
made on a random basis by route selection equipment, 
which hag access to all the B switches. 


The growth of PCM junction transmission systems and 
the Empress PCM tandem switching experiment could be 
the first step towards, a nation-wide integrated PCM digital 
transmission and switching system in U.K. 


Speech volume and quality would be independent both 
of the length of the circuit and the number of switching 
stages. Noise and interference would be virtually absent. 
Rapid fault detection and location techniques would be 
possible, and each connection could be tested and, if 
necessary, replaced by another before it was presented to 
the subsctiber. The time taken for calls to be set up could 
be markedly reduced, giving what would appear to the 
subscriber as an instantaneous connection. 

High-capacity PCM transmission and switching systems 
could carty séveral services simultaneously without mutual 
interference, including, for example, low, medium and 
high-speed data and Viewphone signals as well as conven- 
tional telephony. The fast setting-up time would make such 
a network especially useful for data transmission involving 
short-duration messages. 

There are many problems to be solved, involving 
technical, economic and operational studies, before such a 
system can be realised. Not the least of these is the problem 
of coexistence with, and interworking with, the existing 
network. But Post Office engineers believe that an integrated 
PCM digital transmission and switching network is a desir- 
able objective for the future. ra] 
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CLIP IN and 
‘Lock-fit’_ 


They 
stay Put: 


LE ROR mere mepmemecemnmantes pom Le So 


Now available for 
incorporation in new. 
equipment designS ~ ) 6 ket hives : copie 


€-GRID BOARD 


These diagrams show details of ‘lock-fit’ pins and function 


Mullard ANNOUNCES 2 complete breakaway of three ‘locks’ when used with E-grid and the more closely 

from tradition ...a family of ‘lock-fit’ spaced €-grid printed wiring boards. 

transistors which offer three important eee a 7 

advantages: 1—Self-locking pins. 2— LOCKFIT : ele speciAL 
dvantag & Pp TBE DESCRIPTION CEO CM 25°C or (mA) Ce atupes 


Vv) (mA) (mW) FE* 


Self-orienting shape. 3—Epoxy resin body. 


Now you just push a ‘lock-fit’ transistor 125-500 2.0 Typ.N.F. 2.0dB 


: until soldered. AF n-p-n 20 200 220 125-900 2.0 Typ.N.F.2.0dB 
in and it stays there unt sig dered BC149 Low Noisen-p-n 20 200 220 240-900 2.0 Typ. N.F. 1.8dB 
Let us give you more details on the BC157 G.P.p-n-p ° 45 200 220 75-260 2.0 

ing ‘lock-fit’ transistor BC158 AF p-n-p 25 200 220 75-500 2.0 
ecoe of mount ng ° BC159 Low Noise p-n-p 20 200 220 125-500 2.0 Typ. N.F. 2.0dB 
into printed wiring boards. BF194 Mixer Osc.n-p-n 20 30 220 115* 1.0 Typ. N.F. 2.0dB 


BF195 IF Amp. n-p-n 20 30 220 67* 1.0 Typ. N.F.3.5dB 


Mullard-Australia Pty. Ltd. 


35-43 CLARENCE STREET, SYDNEY, N.S.W. 2001. PHONE: 29 2006 
123 VICTORIA PARADE, COLLINGWOOD, VIC. 3066. PHONE: 41 6644 


Associated with MULLARD LIMITED, LONDON M215 
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First Solid-State EHT Rectifier Announced in 


What has been claimed as the first successful solid state 

EHT rectifier for colour TV receivers has been announced 

in the U.S.A. by the Motorola Company, according to this 
report from ‘“PF Reporter’ Vol, 18, No. 7 (July, 1968). 


A serious problem in the consumer 
electronic industry‘’s switch to solid 
state components and design has been 
overcome at last. At a recent news 
conference, Richard A. Kraft, the 
product manager of Motorola’s Con- 
sumer Products division, announced 
the development, by Motorola, of a 
solid-state replacement for the valve- 
type high-voltage rectifier. The new 
solid-state high-voltage  rectifer is 
shown beside a conventional valve 
rectifier in figure 1 


Prior development of a_ solid-state 
high-voltage rectifier had long been 
hampered by the fact that the 
state-of-the-art had not arrived at a 
product that could withstand the tre- 
mendous stresses imposed by the 
high-voltage requirements of colour 
TV. Such a device must operate re- 
liably under  peak-inverse voltage 
conditions of up to 35,000 volts as 
well as being capable of responding in 
a high-frequency pulse-type circuit re- 
quiring a wave-front rise time (to 
30,000 volts) of 7.5 micro-seconds as 
shown in figure 2. 


Sclid-state diodes with breakdown 
voltages ranging from 500 to 1,000 
volts have been available for many 


years. These diodes have been used 
successfully in “stacked” configur- 
ations designed to provide high 


voltage for DC and _ low-frequency 
applications. However, stacking such 


DRIVING 
PULSES 


SUL. 


FILAMENT 


WINDING 


FLYBACK 
TRANSFORMER 


: TO CRT 
25 KV 


Bt (A) Tube circuit 


diodes to provide the high-voltage de- 
mands of colour TV has met with 
repeated failure. This failure has 
been due primarily to the fact that 
wide variations in distributed capaci- 
tance, voltage breakdown, and switch- 
ing time between individual diodes have 
caused uneven distribution of the TV 
pulse voltages. Consequently, some of 
the individual diodes in the stacked 
circuits were overloaded and eyentually 
broke down. 


The new Motorola solid-state, high- 
voltage rectifier is made of silicon rec- 
tifier chips of improved uniformity that 
assures more even distribution of the 
horizontal pulse voltage. The silicon 
chips are contained in a humidity and 
corona resistant package that exhibits 
much greater mechanical strength than 
the valve-type rectifier. 


Thus, the glass-type valve, with 
a heater assembly that creates heat and 
will eventually fail, has successfully 
been replaced by a semiconductor de- 
vice that. offers: 

1. No heater to burn out. 

2. Greater efficiency. 

3. Instant warmup. 


To accommodate the new semicon- 
ductor rectifier, the following mechani- 
cal and electrical changes have been 
made in the high-voltage section of 
Motorola’s solid-state chassis (circuitry 
shown in figure 3): 


SOLID-STATE 
HIGH VOLTAGE RECTIFIER 


sa TO CRT 


DRIVING 
PULSES 
! 
+. ADDED 
uu] T’ DISTRIBUTED 
| 
| 


CAPACITANCE 


FLYBACK 
TRANSFORMER 
B+ 


(B) Solid-state circuit 


Figure 3. Comparison of valve and solid-state high-voltage circuits. 
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Figure 1. The new solid state 
rectifier is only slightly larger 


than the valve type shown 
alongside. 
7. 5. sec 


32 KV 


KV 
aon ee 
15, 750Hz 


Figure 2. High frequency 
pulses confronting the solid 
state high-voltage rectifier. 


1. A new horizontal-output trans- 
former, with increased parasitic 
stray capacitance to match the 
solid-state rectifier. 

2. Removal of the filament winding, 
which is no longer required. 

3. Mechanical change of the socket 
to accept the new plug-in, solid- 
state unit. 


The semiconductor high-voltage 
rectifier is employed in a new plug-in, 
high-voltage module designed for 
use in Motorola’s modular, solid-state 
colour chassis. In addition, the new 
module can be used to mechanically 
and electrically replace the high-voltage 
system employed in earlier Motorola 
modular, solid-state colour chassis. 
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MAXIM U IMI 
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cost 


STABILISED MODULAR POWER SUPPLIES 


The Advance PM Series of Stabilised Modular Power Supplies has been developed to meet the need for a range of 
units each capable of giving the maximum power in the minimum space at moderate cost. 

Designed and engineered in the modular form of construction, the units are intended to be used as integral parts of 
other equipment, either singly or in multiples. They are fully transistorised and the use of all silicon semiconductors 
permits operation up to +60°C. 

An overload circuit, with automatic reset, offers complete protection against short circuits and ensures the resumption 
of normal working when overload is removed. 

All models are capable of being operated in series or parallel for higher power requirements, and whilst they are of 
Open construction, the units can be supplied with a cover if required for bench working. 

Features include e Voltage Range 0-50 Volts according to model e Current Capability 500 mA to 10A according 
to model e Single or double moduled units e Standard or High Reliability ruggedised units e Fully Transistorised 
e All Silicon Semiconductors @ Series and Parallel facilities « Priced from $60 plus Sales Tax if applicable. 


gM, 
ome Jacoby, mitchell & co. pty. itd. 


NO Le 

¥3\"% 

469-475 Kent Street, Sydney. 26-2651 

MELBOURNE ADELAIDE BRISBANE PERTH LAUNCESTON 
30-2491/2 §3-6117 2-6467 28-1102 2-322 
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Oe _ ARTILLERY RANGING SYSTEM 
USES FM RADIO LINKS 
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The Plessey Company. in U.K. has developed a gun ranging 

system for locating enemy artillery, using FM radio links 

for supplying ranging data from field posts to command 

centre. The system was described in May, 1968, issue of 
“Plessey Electronics.” 


Sound ranging is a means of locating 
a sound source—gun, howitzer, mortar, 
shellburst, rocket or any other detona- 
tion. It is based on the assumption 
that sound travels uniformly from its 
source at a known velocity. A typical 
sound nanging base consists of seven 
microphones spaced at about two mile 
intervals, connected, by a data trans- 
mission link, to a recording and compu- 
tation centre. The difference in the time 
of arrival of the sound at each micro- 
phone can be converted into a number 
of bearings, and the point of inter- 
section gives the location of the source 
of the sound. 

Up to now, land lines have been 
used for the data transmission link. 
These systems have drawbacks. They 
lack mobility, and require a lot of time 
and manpower to set up and operate. 
Breakdowns often occur: the band lines 
are constantly vulnerable to such 
hazards as tracked vehicles, shells, and 
loss of insulation. Additionally, under 
present day conditions, increased accu- 
racy and intensity of location are 
required. ' 

New low-power consumption radio 
equipment, designed and developed by 
Plessey Radio Systems Division, pro- 
vides the means to overcome many of 
these problems. 


REMOTE SWITCHING 
UNIT 


ADVANCE POST (AP) 


MICROPHONE POSITIONS (MP) 


In the new system’ there are 10 
transmitters, mine receivers, seven 
microphones, three power supply units, 
two control units, switching units, 
aerials and comprehensive support faci- 
lities, including aerial extension kits, 
canvas carrying bags and field test 
equipment. This enables a 10-station 
system to be deployed which comprises 
16 radio links (diagram below). There 
are three main signal routes: firstly, a 
control link from two forward observa- 
tion posts to a command centre; 
secondly, an interrogation and synchro- 
nising signal from the command centre 
to each of the microphone positions; 
and finally the data transmission from 
the microphones back to the command 


of one of the 


This picture 


centre, microphones used shows the 
The microphones are sampled very robust construction 
sequentially at 1111Hz, a rate fast employed. 


enough to ensure good reconstitution 
of the sound signals. Prudent use of 
coding, synchronisation and time divi- 
sion multiplexing (TDM) has enabled 
all 16 radio channels to be carried by 


just two radio frequencies. Hence the 
system can be likened to a commutator 
which sweeps through the seven micro- 


Diagram showing the general layout of the Plessey system. A trigger- 
ing pulse is transmitted on frequency f{2 to the microphone positions. 
Each microphone receiver switches on its own transmitter for a brief 
pericd between pulses. The transmission is frequency modulated and 
transmitted on frequency f2 to the data receiver. 
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subminiature toggle 
and pushbutton switches 


now available from Plessey 


Manufactured in U.S.A. by C. & K. Components Inc. 


Designed to meet the highest stan- 
dards of quality and reliability these 
C. & K. subminiature toggle switches 
combine maximum performance with 
minimum weight and size. All switches 
feature rugged construction, simple 
mounting, excellent appearance and 
long, trouble-free operation. These 
switches adapt to virtually any manual 
switching requirement in a very wide 
range of aerospace/ground/undersea 
application where space is at a 
premium. 


Model No. 


PLESSEY 
Components 


GENERAL SPECIFICATIONS 

Contact Rating 5 Amps. resistive load 
@ 115 VAC—28 VDC 

Insulation Resistance 1000 megohms 
minimum 

Dielectrical Strength 1000 volts r.m.s. 
at sea level 

Electric Life 100,000 make and break 
cycles minimum on all models ending 
in 01 only; all other models 40,000 
cycles 115 VAC—28 VDC resistive 
load. 

Initial Contact Resistance 10 milliohms 


Ducon Division 
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PUSH BUTTON 


Plessey Components 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 


maximum at 2-4 VDC, 1 amp. 
Contacts Working contacts are Coin 
Silver. 

Operating Lever Bright chrome plated 
brass bat handle toggle is standard; 
plastic colour caps supplied on re- 
quest. ; 
Case Material 
phenolic. 

For further information please contact 
Professional Components Department, 
Villawood, N.S.W., or Ducon Interstate 
Offices. 


General purpose 


4PDT 


7401 
7403 
7405 
7407 
7409 
7411 
7413 
7415 


5204 DPOT 
221 D 
8324 3PDT Momentary 


8421 


Melbourne 42 3921 
Brisbane 2 3287 
Adelaide 76 3434 
Perth 21 4821/21 7867 


AD, 


phones at over 1,000 revolutions a 
second, sampling the outputs and feed- 
ing back the information to the com- 
mand centre. In spite of the svstem’s 


complexity, a notable simplicity of 
control and operation has been achieved 


— a prerequisite when non-technical 


operators are involved. 

The equipment is fully transistorised 
and battery operated, and will operate 
in remote unattended positions for 
long periods. The five-channel, crystal 
controlled, frequency modulated, eight 
watt transmitter used to transmit the 
gun sounds also offers a speech facil- 
ity, tone. and pulse modulation inputs, 
and is common to all stations. Al- 
though the FM double super hetero- 
dyne receiver is in three types, even 
here the variations are mainly in the 
logic and processing circuits following 
the demodulator. For maintenance 
purposes the equipment will open like 
a book and this, together with modular 
construction, permits rapid access to 
all parts and speedy servicing. Broad- 
band, end-fed half wave dipoles, in 
conjunction .with an aerial switching 
unit, provide common aerial working 
for a transmitter and a receiver. 

The microphone, a_ particularly 
rugged unit specially developed for this 
application, will detect signals from as 
low as 1Hz, and incorporates circuitry 
which automatically adjusts the sensi- 


A section of the 
gun - locating 
equipment in an 
advanced __ post. 
The complete sys- 
tem is controlled 
hy a_ pistol-grip 
switch, 


tivity to minimise the effect of wind 
and background noise. The extended 
low frequency response provides im- 
proved performance against the more 
distant larger calibre weapons and 
rockets. In some circumstances, the 
system may be able to provide infor- 
mation which will enable personnel to 
identify the type of weapon in use at 
an indicated location. 

Several units have been designed for 
comprehensive system testing. A sound 
source which can be coupled to the 
microphone will produce characteristic 
impulsive sounds for checking through 
the complete system to the display 
equipment. A small lightweight field 


‘test set enables rapid measurement of 


battery voltage and signal strength at 
the remote stations to confirm satis- 
factory functioning. A field workshop 
test set will provide all system func- 
tions to permit test or fault finding on 
system individual component parts. 
Deployment of the system is ex- 
tremely simple and can be achieved by 
air or ground transport without the 
need for special mounting equipment. 
Deployment by helicopter means that 
jungle, rugged terrain, road blocks and 
similar obstacles no longer present 
problems. The actual setting up of the 
equipment takes only a few minutes 
and is easily accomplished as each unit 
weighs less than 25lb. 
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COLOUR TV SHOWS SLIDES 
— WITH ADDED SOUND 


Sylvania Electric Products Inc., of 
U.S.A., has developed a colour TV 
system which can screen colour slides 
and provide a running commentary 
through a_ built-in tape recorder, 
according to a report in “Electronics” 
(Vol. 41, No. 10). The system com- 
prises a 23in colour set, a cassette 
recorder, and a projector which can 
accommodate both 35mm and _ Insta- 
matic type slides. 


Image projection starts in a Kodak 
gravity-fed Carousel projector holding 
up to 80 slides. The light source. a 
cathode-ray tube, projects the slide 
image on to a mirror (see diagram). 
Red, green, and blue segments of the 
image are then directed via dichroic 
mirrors on to three photomultiplier 
tubes. 


The scanning circuit in the CRT is 
driven by the TV set’s deflection system 
and is locked to the synchronising 
pulses from a television broadcast. 
Without an incoming signal, there is 
both vertical and horizontal picture 
instability. 

A video processing unit accepts the 
red, blue, and green information from 
the photomultiplier preamplifiers and 
adjusts gain, performs matrixing, and 
makes gamma correction to derive the 
standard x, y, and z signals. The x and 
z signals are applied to corresponding 
colour demodulators while they signal 
is applied to the video driver; all these 
are standard circuits in the television 
receiver. : 


The slides can be changed manually 
with a hand-held remote control unit, 
or by a 60Hz cueing tone on the audio. 
tape. The slides are automatically 
focused by the spot scanner, but the 
viewer can use the controls on the 
TV receiver to adjust the brightness 
and contrast as well as colour hues. 


CRT LIGHT SOURCE 
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monarch 


the miser 


Penny-pinching cannot be condoned where hi-fi’s concerned. Except... where the 
customer is perhaps just a beginner in the stereo world, or even a man- on-a- budget. 
He has to be miserly with his money, he has to limit himself to a medium price 
range, yet he’d like the finest equipment available in this price range. This is where 
Monarch Amplifiers excel. The three models below represent the best value for 
anyone's money: the highest possible standard of fidelity at a medium — you 
could call it miserly — price! 


MODEL SAT-460X 
Solid State AM/FM Mpx Stereo Tuner Amplifier 


Transistors; 32 transistors, 19 diodes. 

Output Power: 26 watts per channel at 8 
ohm (IHF). 

Frequency Response: 20-25,000 Hz + 0,5 db. 

Controls: Tuning, Loudness, Balance, Bass, 
Treble, 

Switches: Input selector, speaker selector 

ronevon Sikaties ‘ a gh sige (with power switch), tape moni- 
iyi tor, noise filter and FM-AFC. 

Input: Mag-Phone 3mV, Extra 200mV, 
Tape-in 200mV for maximum 
output. 

Dimensions: 164” (W) x 4%” (H) x 11” (D). 

Weight: 18 Ibs. 


MODEL SAT-260X 
Solid State AM/FM Mpx Stereo Tuner Amplifier 


Transistors: 22 transistors, 17 diodes. 

Input: Mag 2.5mV X-tal, 170mV Aux. 
230mV for maximum output. 

Output Power: 13 watts and channel at 8 
ohm (IH 

hen bia Response: 20-20,000 fe 1 db. 

Controls: Tuning, volume, balance, bass 
and treble, 

Switches: Function, tape-monitor, mode, 
scratch filter, FM-AFC and loud- 


ness 
Dimensions: 4” (H) x 143” (W) x 104” (D). 


MODEL SA-500 
Solid State Stereo Amplifier 


Transistors Used: Total: 14 transistors, 6 diodes. 


| Pre-amplifier: 
gene pew en i Equalizer: “Mag” RIAA, 
oo i ae _ Sensitivity: “Mag” 3mV at 1KHz; tuner 150mV 
at 1KHz. “Ceramic” 30mV at 
1KHz., 
Power Amplifier: 
Power Output: 15 ae IHF, 
Frequency Response: 20-20,000 Hz + 1 db, 
Output: 4, 8 anc a ohms (Tapeout for 
tape recorder). 

Dimensions: ee (0) Xx ag” (H) x 133” (W). 


Weight: 


Sole Australian Distributors 


W.C cars aa Pty.Ltd. 


193 Clarence Street (between King and Market), Sydney. 29 6681 


Available from 


N.S.W. Stereo Music Systems, 193 Clarence Street, Sydney. QLD.: Modern Dictating, 555 Stanly Street, South Brisbane, 
Magnetic Sound Industries, 387 George Street, Sydney. VIC.: Danish Hi Fi, 941 Burke Road, Camberwell, Melbourne. 


Edels Pty. Ltd., 88 King Street, Sydney. “A: ee ad Oe tas ie pari. ii 


Kent Hi Fi, 432 Kent Street, Sydney. Alfreds Emporium, Pier and Hay Streets, Perth, 
A. Victor & Co., Cnr. Elizabeth St. ana Wentworth Ave dney. 
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Extension courses 


The Division of Postgraduate and Extension Studies, 
University of N.S.W., is presenting a course of six lectures 
on computers commencing in November, 1968, to be broadcast 
over Radio University. A seminar will be keld after the 
completion of the broadcast lectures, and will include television 
material broadcast on VI2U. The course deals with the uses 
of computers and will be of interest to scientists, engineers, 
managers and executives in many industries. 


Also commencing in November, the division is presenting 
a series of five TV lectures and three seminars on instructional 
television production. The sessions are being broadcast over 
VI2U in the UHF band, and can be seen at several viewing 
centres. The lectures should be of interest to anyone concerned 
with the presentation of information on television, The address 
of the division is P.O. Box 1, Kensington, 2033, telephone 
number 663-0351, ext. 2691. 


New laser crystal 


A laser material, which shows promise as an efficient 
generator of pure infra-red light, has been developed by 
estinghouse Electric International of New York, U.S.A. The 
crystal is calcium fluorophosphate which occurs naturally as 
fluoraphite (FAP) to which is added about 1 per cent of 
neodynium. It takes only a small amount of applied energy 
to make it emit its radiation. In the Westinghouse experiments, 
a 10in rod of FAP tested in a conventional laser head, with 
an input of 250 joules, yielded an overall efficiency of 
6.5 per cent. 


Optical cable research 


A glass fibre cable communication system which may 
supersede coaxial cable and microwave links is being developed 
by the British Post Office Research Station. The new cable 
would consist of hundreds of glass fibres in place of the 
copper wires in conventional cables. One fibre is capable of 
conveying thousands of times as much information as a pair 
of telephone wires, and several times as much as the larger 
coaxial metal conductors or their equivalent microwave links. 


: One fibre in the proposed cable would be about 0.1mm 
in outside diameter, while the vital central core of the fibre 
would be only a few microns in diameter, The information 
would be carried in the form of pulse code modulation of 
an optical carrier wave. The wavelength which at present seems 
most likely is that of a gallium-arsenide laser in the near 
infra-red region. 


MTT t 5 : ag 
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U.S. study tour 


Paul L. Edwards (right), head electronics 
teacher at North Sydney Technical Col- 
lege, is in the U.S.A. for nine months 
under a Winston Churchill Fellowship 
Grant studying the training of electronics 
technicians, He is shown with Donald 
R, Spear, director of Kodak’s photofab- 
rication centre, Rochester, New York, 
_ discussing the use of photo resists in the 
production of many kinds of metal parts 
including microminiaturised electronics 
circuit elements, 
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AIRLORD for Italian airports 


The airports at Linate and Malpensa, near Milan, Italy, 
are to be equipped with a computer-controlled passenger handling 
and load control system manufactured by Philips of Hilversum, 
Holland. The system, known as AIRLORD—for AIRlines Load 
Optimisation Recording and Display—is already in service at 
Schiphol airport, Amsterdam. AIRLORD is designed to speed-up 
passenger check-in and to raise the payload of passenger 
aircraft to its maximum. The heart of the system is a computer 
in which can be stored all data such as number of available 
seats, weight of baggage, freight, airmail, destinations, departure 


times, etc., of the various flights. : 


Increased metal stretch 


A program at Lockheed Missiles and Space Co., Palo 
Alto, California, U.S.A., has demonstrated that such _high- 
strength metals as aluminium, steel and titanium might be 
stretched to as much as 20 times their original length without 
breaking. Lockheed say that successful stretch depends on the 
use of alloys of extremely fine grain and with nearly the 
same melting points. The alloys are heated to slightly more 
than half their melting points and stretched slowly enough 
to permit new crystals to form. as the metal lengthens. This 
phenomenon is called superplasticity. 


Ord River communication 


Fully-transistorised carrier devices will enable one pair of 
overhead wires to carry up to 10 high-quality voice circuits 
on the telephone link between the worksite for the main Ord 
River Scheme dam and the town of Kununurra, near the north- 
west coast of Western Australia, The equipment, to be supplied 
by the Telephone and Electrical Industries (T.E.I.) division of 
Plessey Pacific, will be housed in metal racks measuring only 
a few feet in height at the telephone terminals. It will be 
powered by 48V batteries, but is also able to operate from 
ordinary mains supply. The system is designed to withstand 
extreme temperatures and humidity, and to require very little 
maintenance. 


Cairns transmitting site 


Both the national and commercial permanent television 
transmitting stations to serve the Cairns area will be on Mt. 
Bellenden Ker, a height of about 5,000 feet. The estimated 
cost of establishing the national station is $1.77 million, of 
which $1.1 million is for engineering services. A cableway 
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INTRODUCES 


*FILAMIENTS 
FOR 


VOLTAGES 


wear; § x Complementary 


to the well-known 
range of 
fluorescent and 


neon LUMOLITE 


indicators 


Filament type lamps have now been added to the well-known range of neon 
and fluorescent Lumolite indicators and can be supplied in 6 volt, 12 volt, 24 
volt and 32 volt types. A variety of housing types and colours are available. 
Neon and fluorescent types can be supplied to operate from 70 to 415 volts. 


Available from all electrical trade supply houses. 
_ AUSTRALIAN & OVERSEAS AGENTS: 


472H COMPONENTS PTY. LIMITED W. AUSTRALIA: |W, HOLMAN & CO. 
THE CRESCENT, KINGSGROVE. 2208. N.S.W. 500111 he patho K. H. DORE & SONS 
VICTORIAN OFFICE: TASMANIA: W. P. MARTIN PTY. LTD. $. AUSTRALIA: COLLETT & CANT PTY. LTD. >o07 Boundary Street, BRISBANE 


143 Christmas Street, Fairfield. 202 Argyle Street, HOBART. 103 Halifax Street, ADELAIDE. ALSO TOWNSVILLE AND ROCKHAMPTON 


EE A ET RY AY 
Piease post details of Lumolite range 


X bs Fale dite tac vgn dip ioered mapatacst a noatiixs 4 gare Lagaolildatsiadasubuierbubirect *FILL IN AND POST TODAY 
Ma st SE a a A 


36 ELECTRONICS Australia, November, 1968 


will be built to the summit of Mt. Bellenden Ker rather than 
a road, the construction and maintenance, of which presents 
tremendous difficulties. 


The Bellenden Ker transmitters will serve about 90,000 
people in Cairns and district, the coastal plain north of Cairns 
to Mossman and south to Tully, and the Atherton Tableland. 
The P.M.G.’s Department plans to use the building for a 
repeater station for a radio-telephone service between Atherton 
and Cairns, while the Department of Civil Aviation will use 
it to establish improved ground-to-air communication in the 


area, The new installation should be ready for use not later . 


than the end of 1971. 


Automatic telex to Britain 


The international telex service between Australia and 
Britain was converted to automatic operation on September 16. 
At the same time, charging for telex calls between the two 
countries became on a one-minute basis instead of a three- 
minute minimum as previously, The new procedure eliminates 
the necessity for telex calls to be connected by an operator, 
although subscribers can still book their calls through the 
international telex operator (with a three-minute minimum 
charge still being made). A telex call set up by the subscriber 
costs $2.50 for a minute or less. Inquiries should be made to 
the Overseas Telecommunications Commission (Australia). 


Transformer shipment 


Tyree Industries Ltd., Kingsgrove, N.S.W., has begun de- 
livery to Western Australia of eight transformers, said to be the 
biggest power transformers to be built in N.S.W. The trans- 
formers are rated at 100MVA for operation at 132KV and 
weigh 140 tons each. They have been ordered by the State 
Electricity Commission of W.A. for a total cost of more than 
$1.3 million. The first two units to be completed were due to 
reach Fremantle in the Waalekerk on September 17, and 
delivery of the others will be made over the next 12 months. 


Lunar rocket chair simulation 


NASA has asked Lockheed Electronics Co. Aerospace 
Systems Division to conduct a simulation of a proposed “Lunar 
Flyer’—a one-man rocket chair which may help Apollo astro- 
nauts explore the lunar surface. The vehicle would consist of 
a movable rocket engine attached beneath a platform on which 
the astronaut is seated. The simulation will check an astronaut’s 
ability to take off, translate to horizontal flight, hover, and land 
using a vehicle capable of reaching an altitude of 6,000 feét, 
a range of about 60,000 feet and a velocity of 100 feet per 
second, 


Information display 


Executives at Bell Telephone Laboratories in New Jersey, 
U.S.A., have been participating in an experiment using a Bell 
“Picturephone”’ to display information obtained from a computer, 
This has been extended in one experiment to the use of a 
“Picturephone” as a desk calculator, keying numbers into a 
computer by “Touchtone” telephone buttons. The computer per- 
forms the calculation and displays the answer on the video- 
telephone screen. A further experiment is to be conducted using 
second-generation “Picturephone” equipment displaying over 300 
characters at once — more than twice the number possible 
with earlier units. | 


The company has suggested that executives could use the 
instrument to display news headlines, stock market and weather 
reports, personnel files, or even directions for ysing the ‘Pic- 
turephone” in its various applications. ° 


Party line privacy 


Much of the inconvenience of sharing a party line can 
be avoided by a system called SUB-1A, developed by Standard 
Telephones and Cables Ltd. in the U.K. Two small plastic boxes 
beside the handset of a new telephone installation contain 
circuitry which allows two subscribers to share a single line 
with completely private access to the exchange for both in- 
coming and outgoing calls. The system works by adding a car- 
rier signal, modulated by the new subscriber, to the normal 
frequency circuit of the existing subscriber. A carrier at 283KHz 
is used for outgoing calls and one at 64KHz for incoming 
calls from the exchange. Complete separation is achieved by 
adding a low-pass filter in series with the existing subscriber's 
telephone, and a bandpass filter for the two carrier frequencies 
in series with the new telephone. 


British optronic developments 


Two optronic devices, combining the techniques of 
optics and electronics, have been introduced in the U.K. 
A binocular infra-red transceiver (left), developed by the 
Signals Research and Development Establishment, 
Hampshire, comprises a transmitter and receiver built 
around an ordinary pair of binoculars. Advantages 
claimed for it are a high degree of security because of 
the narrow beam width, no electrical interference, simple 
fo use, and no radio licence required. Range, dependent 
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on visibility, varies from 100yds to 650yds. An 
image intensifier tube (right) has been developed by 
Mullard Ltd. for seeing in the dark without using infra- 
red to illuminate the subject. Among its possible appli- 
cations is closed circuit television in low ambient light- 
ing. It has a wide diameter objective lens to collect as 
inuch light reflected from the subject as possible. Fibre 
optics transfer this light to an image intensifier, and fin- 
ally an image is seen on a lin diameter display screen. 
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~AN END TO 


EXTERNAL FREQUENCY 
COMPENSATION — 
ITS BUILT-IN -.- 


THATS THE BREAKTHROUGH ! 


it’s a monolithic operational amplifier with built- 
in frequency compensation 

The “A741 is the successor to the ~A709 and is 
a pin-for-pin replacement for it. Performance 
characteristics of the wA741 far exceed those 
of the “A709, but the two devices are 
comparably priced. 

The #A741’s excellent stability and performance 
characteristics are the result of proven, 
monolithic high-yield processes used in the 
production of all Fairchild Second Generation 
linear integrated circuits. 


internal Frequency Compensation 

You don’t need stabilisation components for 
closed loop operation because. the “A741 has 
internal frequency compensation (using a 
built in 30pF MOS capacitor). 


Short Circuit Protected 

The amplifier can withstand indefinite short 
circuits to ground or supplies because the 
output stage is current limited. 


Latch-up Proof 


Performance Features 

The “A741 has a wide differential input voltage 
range of +30V. Offset current is 200nA and 
offset voltage is 5mV. Input resistance is 300k 
and output swing is +12V. Minimum open loop 
gain is 50,000. Power dissipation is only 50mW 
with +15V supplies. A 10k-ohm potentiometer 
is all you need to zero the input offset voltage. 
The adjustment range is +25mV without 
degrading common mode or power supply 
rejection. And, there’s no internal positive 
feedback to cause transfer function hysteresis. 


Any application using the .A709 can use the 
LAT41 

You can use the “A741 any place the “A709 
can be used, and, many places the “A709 
can’t be used. The “A741 can function as an 
integrator, differentiator, summing amplifier, 
voltage follower or comparator in such 
applications as process control systems, analog 
computers, instrumentation and power supplies. 
The A741 is available in a TO-99 package 
and the »A741C in either TO-99 or Dual in-line. 


Operating temperature ranges are:— 


There’s no latch-up when the common mode BATA —55°C to +125°C 

range is exceeded. uwAT41C 0o°C to +70°C 

Prices: 

Order Part No. 1-24 25-99 100-+- 

U5B7741312 uA741 (TO-99) $22.50 $18.00 $15.00 FP AAIRRC riiLf) 
U5B7741393 #A741C (TO-99) $10.50 $8.50 $7.00 Word jeacers in the 
U6E7741393 wA741C (Dual in-line) $11.25 $ 9.00 $ 7.50 of Silicom semi-conductor 


3 

N 2. Fairchild Dev 
SYDNEY, N.S.W. : 
Ltd., 208 Lit. Lonsdale Street, 
elbourne, Vic., 3000. 


Electronics, 28 Colwyn Street, Mt. Gravatt, Qid., 4122. 
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General Accessories, 81 Flinders Street, Adelaide, 
elbourne, Vi ; adio 
urvisonic Sound and Distributing Co., 44 McCoy Street, Myaree, 


devices. 


S.A., 5000. 
arts Pty. Ltd., Spencer Street, 


Perth, W.A., 6154. [] Douglas 
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Strip wiring system 

A prefabricated wiring system for easy 
installation of electrical wiring in rooms 
after a building is completed has been 
developed by the Swedish company, 
Eldon AB. ‘The system, called Form 1, 
consists of an aluminium strip, containing 
the electric wiring in plastic, which can 
be put up around doors and ceilings in- 
stead of ordinary mouldings. Wall sockets, 
switches and lamp outlets can be attached 
to the strip, which measures 2.2in x 0.6in 
and is available in any length, 


Searching for Camelot 


A computer is aiding the search for 
Camelot, the legendary court and military 
base of King Arthur, which is tradition- 
ally located on South Cadbury Hill, in 
Somerset, England. The computer, a 
KDF 9 of International Computers Ltd., 
is being used to process the results of a 
geophysical survey of the site, The read- 
ings being submitted to the computer are 
from a proton magnetometer — a very 
sensitive device for measuring the earth's 
magnetic field. The computer averages 
all the readings for the area and prints a 
list giving variations from the mean. In 
general, the highest variations indicate the 
most interesting archeological features. 


Proton microscope 


A new instrument, called the proton 
scattering microscope, has been developed 
by the British Atomic Energy Authority 
and is now being made in U.K., by Ed- 
wards High Vacuum Ltd. It provides a 
means of investigating the structure of 
all kinds of organised matter, including 
crystals. The proton microscope’s depth 
of penetration falls between the electron 
microscope, which does not penetrate 
nearly so far into the sample, and X-rays 
which penetrate further. The proton 
microscope shows the directions of the 
axes of crystals because it can penetrate 
only along these axes. It may be used to 
search for and identify single impurity 
atoms in semiconductor materials, since 
it shows single atoms clearly when they 
do not form part of the surrounding 
regular crystal lattice. 


Small computers 


The PDP-8/L has been added to the 
family of small computer lines marketed 
by Digital Equipment. It replaces the 
PDP-8/S as the least expensive full-scale 
general-purpose computer, The PDP-8/L 
is a complete high speed digital computer 
with a fully parallel processor and core 
memory of 4096 12-bit words with a 1.6uS 
cycle time. Software compatibility is main- 
tained with the existing PDP-8 range. 

Another addition to the Digital ay i 
ment range of computers is the PDP-9/L. 
This has been designed to satisfy the 
need of the user not initially requiring the 
capacity and size of the PDP-9, while pro- 
viding him with the same expandability 
limits. Details of these and other com- 
puters and ancillary items may be ob- 
tained from Digital Equipment Australia 
Pty. Ltd., 75 Alexander Street, Crow’s 
Nest, N.S.W., 2065. 
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Giant haulage task 


The driver of the front prime- 

mover checks by radio-telephone 

with other crew members involved 
in the haulage operation. 


Road hauliers in Victoria recently 
had to move seven gas storage units, 
each weighing 105 tons, from Mel- 
bourne to Dutson, over 100 miles 
away. Each shipment was the biggest 
single load ever moved by road in 
the State, and measures were taken 
to overcome the problems of power 
and telephone lines, and unsuitably 
banked roads. The most vexatious 
problem was how the driver could 
negotiate bends and corners when he 
couldn’t see what was happening 
after the first prime-mover rounded 
a bend. To obtain effective com- 
munications the contractors installed 
a mobile radio-telephone system. 
This gave contact between all con- 
cerned with the operation, and also 
allowed the driver of the haulage 
vehicle to maintain contact with a 
base station at the haulier’s head 
office. 


One of the gas stor- 
age tanks en route 
from Melbourne to 
Dutson. A member 
of the team seated 
almost at wheel 
level near the rear 
of the load gives in- 
structions to the 
driver by radiophone. 
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Microelectronic navigator 


A tiny Doppler navigation system, de- 
veloped by The Marconi Company, pro- 
vides completely self-contained naviga- 
tional facilities for helicopters and small 
aircraft independent of ground aids. The 
system, type AD510, also provides an 
accurate hover control: reference for heli- 
copters at extremely low altitudes. Exten- 
sive use has been made of micro-circuits 
an dsolid-state technology throughout, and 
with the fixed aerial system is expected to 
provide greater reliability than earlier 


systems. 
Only two main units make up the basic 
system — the fixed aerial unit (illustra- 


ted), only 12in square by 4in deep, and 
the electronics unit, which occupies only 
7.6in of a standard rack. The electronics 
unit contains all the transmitting, receiv- 
ing and tracking circuitry, including mem- 
ory circuits which enable the equipment 
to continue on a form of dead reckoning 
even if no Doppler signals are received 
when flying over extremely calm seas. 
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Echo sounder for shallows 


_Echo-sounders installed in the bulk car- 

rier Iron Hunter for the Broken Hill 
Pty. Co. Ltd, allow the master on the 
bridge to know immediately the depth of 
water under all parts of the hull down 
to a minimum of only six inches. The 
system, supplied by Amalgamated Wireless 
(Australasia) Ltd., sends signals when the 
depth below the hull is anything less than 
24 feet, supplementing the usual echo- 
sounder which is also carried. 


VHF tuner uses IC module 


A new all-solid-state VHF tuner has 
been introduced by Oak Manufacturing Co. 
of the U.S.A. It incorporates a modular 
thick-film IC containing all the transistor 
elements, resistors and capacitors. A re- 
placement IC. module can be inserted into 
a previously aligned tuner without needing 
realignment, thus simplifying servicing pro- 
cedure. Volume production will be at the 
company’s Hong Kong factory. 


Crater for training 
astronauts 


A US. geographical survey unit has 
been studying the 12-mile comet crater at 
Gosses Bluff, 130 miles from Alice Springs 
in central Australia, and is believed to 
have recommended its use for astronaut 
training. Geologists believe that the crater 
has the same type of surface as that 
likely to be encountered on the moon. The 
sandstone rim of the crater rises 900 feet 
above the surrounding plain and encloses 
a rugged, shallow pan about 150 feet deep. 
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A new stylus or needle will make the 
world of difference to your records. When 
did you last change your needle? Now 
is your chance to do so and save more 


OPEGIAL INTRODUCTORY OFT 


50% OFF LIST PRICE 


This is a limited offer, so act now and save. Astatic have an exact replace- 
ment needle or stylus for every make of pick-up. There are over 1,000 
different needles in the Astatic range, so that your replacement stylus is 
not a near fit, but one that is precisely right for brilliant response. 


Astatic are made in America to most exacting standards. Each and every needle is 
“Shadowgraph” enlarged and examined for perfect symmetry and alignment. All 
diamonds and sapphires are precision cut and engineered like Swiss watches, 


COMPARE THESE PRICES NOW 


(Just a small selection from the mighty Astatic range) 


ASTATIC ASTATIC YOUR OTHER PICK-UP 
NEEDLE No. LIST PRICE MAKES TYPE 


ASTATIC 


World's largest manufacturer of 
styli, pick-up cartridges and micro- 
phones, Distributed in Australia 
by the Green Corporation Ltd., 


GIVE A SONIC TONIC TO YOUR DISCS 


with new diamond or sapphire styius 


ASTAT 


than 50% on the normal list price. No 
matter what your pick-up cartridge, how 
old or new, there is an Astatic replace- 
ment needle for it. 


2.25 
2.25 
1.88 
2.75 
1.25 


B.S.R. 


Astatic 


2.75 
2.48 
2.98 


== Diamond 


All Astatic styli are factory FREE EXAMINATION 


packed in sealed containers and Your local Astatic dealer or the Green Corpora- 
supplied with full fitting instruc- 


tion will examine your old needle and give you 
a full report. This service is free. 


POST COUPON NOW 


es Ae ance, ods 


GREEN CORPORATION LTD., 
88 King Street, SYDNEY 2000. | 


Please give me your special price on a diamond/ | 
sapphire (cross out one not required) needle for a 


sels salina scales accept aichachcnabia isaac ocietiadrena nate pick-up 


| 
| 
| 
| TE. WO iireczrnnactornaininendalsimnensinbeinina tins akoier enh eiereua steniapeaie | 
| 
| 


Tick here [] if you have enclosed your old needle | 
for a free examination. 
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Laser geodimeter 


A laser version of the geodimeter, de- 
veloped by Sweden’s AGA company, can 
measure distances of 18 to 36 miles with 
great accuracy. The instrument uses a 
SmW helium-neon laser beam and_in- 
cludes a filter to prevent interferring light 
from entering and affecting the measure- 
ment. It measures angles and distances 
simultaneously by using a modulated 
light beam projected toward a reflector. 

e geodimeter is used for surveying and 
for detailed measurements in civil engin- 
eering. 


Electronic flood warning 


Motorola Communications and _ Elec- 
tronics Inc., of the U.S.A., has established 
an electronic telemetering network in 
Northern California to provide advanced 
warning of flash floods. The network 
gathers data from 24 points and 30 
stream and rainfall gauges, and is designed 
for eventual expansion to 100 data points. 
Two control stations with data recording 
consoles and master programmers have 
been installed in Sacramento and Eureka. 
According to Motorola, it would be feas- 
ible to add sensors for relative humidity, 
wind direction, etc. 


Reducing multipath 


A recent paper in “RCA _ Review” 
describes work done under a NASA con- 
tract on multipath problems in communi- 
cations between low-altitude spacecraft 
and synchronous satellites. The link be- 
tween the craft and the repeater is subject 
to multipath interference produced by 
reflections from the earth. After consider- 
ing how the problems arise, three methods 
of suppressing the interference are con- 


Microwave diodes 


That two Gunn-effect diodes con- 
nected in series can produce 
higher levels of microwave power 
than any other known solid state 
device was demonstrated at the 
General Electric research and de- 
velopment centre, Schenectady, 
New York, U.S.A. Measuring 
04in by .6Sin, the circuit (seen 
compared with the eye of a 
needle) is composed of two gal- 
lium arsenide chips mounted be- 
tween metal washers to provide 
electrical contact and to act as 
heat sinks, 


A_ light sensitive diode probe, 
about lin long by tin diameter 
(fastened to the finger as shown) 
has been developed by the Elec- 
tricity Commission of N.S.W. to 
enable blind people to operate 
most modern switchboards. Re- 
sponding to an alarm bell, the 
operator runs a finger along the 
switchboard until the probe de- 
tects light emitted from a particu- 
lar key. A small transistorised 
pack produces an audio signal 
when light is detected. It also 
identifies a pulsating light, a fea- 
ture not found in earlier devices. 


sidered; directional aerials, circular polari- 
sation, and narrow band filtering. The 
paper concludes that multipath interfer- 
ence can have serious effects on links: 
and that for a typical target height of 
100 miles above a moderately rough sea. 
a fading margin of 13.4dB is required 
to compensate fading with a 99 per cent 
probability. 


Telephone time sharing 


The advantages of pulse code modu- 
lation (PCM) can be extended to mobile 
radio-telephones and to individual tele- 
phone users, according to a recent report 
in “Electronics Letters,” published by the 
British IL.R.E.E. P.A. Wing, of Lanchester 
College of Technology, in the U.K., has 
arranged for each outstation or subscriber 
to hunt for a free time slot each time 
it wishes to make a call. Time slots are 
not allotted to any one station and the 


. number of time slots can be limited to. the 


maximum number of calls likely at any 
given time. Because of bandwidth con- 
siderations a special kind of modulation, 
known as delayed delta modulation, is 
used in the system. 


TV translator opened 


_ The commercial television translator sta- 

tion at Portland, Victoria, was officially 
opened by the Postmaster-General on Sep- 
tember 14, 1968. This is the second trans- 
lator station operated by Ballarat and 
Western Victoria Television Ltd., and re- 
radiates the BTV 6 programs on Channel 
11 with horizontal polarisation. 


Royal Navy goes metric 


The Royal Navy has decided to drop 
the fathom as a unit of measurement on 
its charts, and in future sea depths will 
be marked in metres. The first Royal Navy 
metric charts appeared in May, and within 
ten years the whole of its vast range will 
have the new measurements. The _ big 
advantage -— according to the official 
announcement — is that the Royal Navy 
will be able to stay in the forefront of 
chart sales throughout the world. =| 
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Model SL95 


The SL(Synchro-Lab) 
Series 

Four elegant 

new turntables 

of advanced design 
and quality 


Each model incorporates the out- 
standing new Garrard Synchro-Lab 
motor which combines the best 
features of the induction motor 
with the constant speed of the 
synchronous motor for high start- 
ing torque and synchronous speed 
stability. 

The SL95, illustrated above, fea- 
tures a heavy non-ferrous turntable 
and a weight counterbalanced 
pickup arm constructed from alu- 
minium with an afrormosia wood 
insert for effective low resonance 
damping. Gimbal type pivots, a 
slide-in cartridge carrier to accept 
most. cartridges, calibrated bias 
compensator, fully adjustable 
tracking weight, and cue and pause 
contral are further important fea- 
tures. The SL Series allows manual 
or automatic play of single records 
or full changer facilities. Com- 
plete details of the new range of 
Garrard SL Series automatic 
pezere changers are available 
rom: 


WAN Sees eee 


Model SL6 


Model SL55 


British Merchandising Pty. Ltd. 
49-51 York St., Sydney. Tel. 291571 
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Latest release, Swiss made precision transcription unit GL/5 


Integrated transcription motor unit 
and arm, built to instrument stan- 
dards of quality and appearance. The 
drive system is the unique Goldring- 
Lenco constant velocity 4-pole motor 
with conical shaft coupled to the 
underside of the turntable by a 
knife-edged idler (automatically dis- 
engaged by the on/off switch, which 
is fully click-suppressed and also 
operates a turntable brake), 

The turntable is die-cast from non- 
ferrous material, weighs 9 Ib and is 
dynamically balanced. 

Speed is continuously variable from 


86-30 rpm and from 18-15 rpm with 
adjustable positive stops for the four 
standard playing speeds. There is 
only 0.2% change of speed for 10% 
mains voltage change. 


The transcription arm is the Goldring- 
Lenco L75 with knife-edge bearings, 
full balancing facilities, calibrated 
stylus pressure adjustment, 
‘anti-skating’ bias compensation. It 
is lowered hydraulically by a lever 
fitted to the deck plate. Shock- 
damping mountings are supplied 
with the unit. 


and - 
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Goldring 
‘800’ series 
free field 
stereo 

= Cartridge 


800: In this cartridge a very 
lightweight tube of magnetic 
” material lies in a “free field’’ 


iow mass diamond point, It 
mechanical impedance 


g 

to a 
features low 
(tracks at 1 to 3 grams), screening from 
external hum fields, gold-plated contacts, 
Stylus is replaceable. Rivals finest in the 


world, Frequency response 20-20 KHz, 
compliance 20 x 10-6, 

800E: Using the same cartridge body as 
the standard model, an eliptical diarnond 
stylus is fitted. ‘Compliance is sub. 
stantially increased resulting in brilliant 
linear, resonant free, performance, Fre- 
ageney, peruenas 20-20 kHz, compliance 

x 10-6, 


GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 


N.S.W.; 443 Kent Street, Sydney. 291275. VIC.: 368 Little Bourke Street, Melbourne. 671197. QLD.: 235 Edward Street, 
Brisbane. 27010. W.A.: 91 Hay Street, Subiaco, Perth. 84988. S.A.:Ernsmith, 52-54 King William Street, Adelaide. 516351. 


From the ever-widening range of hi-fi equipment available from Goldring. 
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** 
a ¥ * 
Pa 


GOLDRING 800 ‘SUPER E’ 


free field stereo cartridge 


...hand-crafted and tested for the most critical hi-fi buffs. 


The 800 series, as used by the BBC, has won 
wide acclaim for its outstanding performance, 


Now Goldring goes one step further with the 
800 ‘SUPER E,’ a cartridge capable of repro- 
ducing the complete dynamic range captured 
on your records. And, used with ancillary 
equipment having sufficient overload margins, 
it permits new peak loudness levels. 


What’s more each 800 ‘SUPER E’s’ perform- 
ance is certified. Each one is accompanied by 
its own individual Bruel & Kjoer Performance 
Chart and Serial Numbered Calibration Form. 


The 800 series is based on a very advanced 
principle: a very lightweight tube of magnetic 
material lies in a ‘free field’ generated by a 
fixed source coupled to a low mass diamond 
point. They feature low mechanical impedance 
(tracking at %-2 grams), screening from exter- 
nal hum fields, gold-plated contacts, replace- 
able elliptical diamond stylus. 


SPECIFICATIONS: 
Frequency 

Response: 10 cps-25 kce’s | 
Sensitivity: 5 mV per cm/55 sec 
Separation: 25 dB at 1 kc and nowhere 

less than 15 dB 

Load: 47 k-100 k ohms 
Compliance: 30 x 10+ cm/dyne 
Effective Point 

Mass: Less than 1 mg 
Stylus Tip: Elliptical Diamond 


0.0008” x 0.0003” 


Tracking Weight: 34-2 grms 
Head Weight: 8 grms 
Connections: 4 pins 
Mounting: ¥2" standard 
Vertical Tracking 

Angle: 1° 


GOLDRING ENGINEERING (A’ASIA) PTY. LTD. 


N.S.W.: 443 Kent Street, Sydney. 29-1275/6/7 


VIC.: 368 Little Bourke Street, Melbourne. 67-1197 


QLD.: 235 Edward Street, Brisbane. 2-3247 


W.A.: 91 Hay Street, Subiaco, Perth. 8-4988 
S.A.: 77 Wright Street, Adelaide. 91-5117 


FROM. THE EVER-WIDENING RANGE OF HI-FI EQUIPMENT AVAILABLE FROM GOLDRING. 
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MORE POWER OUTPUT—MODERATE COST 


THE 10-PLUS-10 STEREO AMPLIFIER 


This 10-PLUS-10 stereo amplifier circuit is a natural de- 

velopment from the 3-PLUS-3 design described earlier, It 

has considerably higher power output, greater sensitivity 

and an extra input facility. In fact, the overall performance 

is excellent, considering the economy and simplicity of the 
"Waste design. 


Power output is 10 watts RMS per 
channel into 8-ohm loads, with both 
channels driven simultaneously. The 
amplifier is designed to match 8-ohm 
loudspeakers but loudspeakers of high- 
er impedance may be used, with some 
reduction in the power output. 


From the viewpoint of simplicity, 
it is unfortunate that presentation of a 
higher performance version of the 3- 
PLUS-3 amplifier involves more than 
merely substituting output transistors 
with higher ratings and a more robust 
power supply. Provision of higher 
power output for a given input sensi- 
tivity means higher gain. In addition, 
an amplifier with this Jevel of per- 
formance must logically be able to be 


driven to full output by any of the low 
output high-quality ceramic cartridges. 
This calls for still more gain, along 
with high input impedance. 

Increased overall gain means 
that greater precautions must be taken 
to avoid instability, higher hum level, 
poor separation between channels and 
distortion due to common _ power 
supply impedances. The first three 
call for careful attention to 
physical lavout; the last for a power 
supply having low output impedance 
to begin with, and all supply and earth 
returns kept as short as possible. More 
will be said about these matters as the 
article progresses. 


The main power amplifier for each 
channel, assembled on the printed wir- 
ing board, is based on a design pub- 
lished in “Miniwatt Digest” for June- 
July 1967. Four transistors are used in 
each amplifier, one silicon type 
for initial amplification, and _ three 
germanium types as the driver stage 
and output pair. The principle 
of operation is much the same as in 
the 3-PLUS-3 Stereo Amplifier. 


The input transistor is a 
silicon NPN type which provides volt- 
age amplification. Negative AC 
and DC feedback is applied to the 
emitter from the emitter resistors of 
the output transistor pair. 

Because the successive stages of the 


main amplifier are direct coupled, the 
quiescent DC voltage at the junction 
of the output transistor emitter resis- 
ors is determined by the base voltage 
of the first transistor. The quiescent 
voltage should be about half a volt less 
than half the supply voltage. 


Temperature stability of this “half- 
supply” voltage at the output is assured 
by the DC feedback referred to above. 
This is necessary so that, at the onset 
of overload, symmetrical clipping of 
the output signal will occur, no matter 
what the ambient temperature. The 
voltage can be optimised by observa- 
tion of the waveform with an oscillo- 
scope. It should not normally require 
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By LEO SIMPSON 


TUDE eee 


SPECIFICATIONS 


A fully  transistorised stereo 
amplifier capable of being driven to 
full power by high quality ceramic 
cartridges or any “flat” signal source 
with an output of at least 100mV. 

Power: 10 watts RMS _ (con- 
tinuous tone) per channel into 8- 
ohm loads, each channel being 
driven separately or both together; 
5 watts RMS per channel into 16- 
ohm loads. 

Distortion: Less than 0.85 per 
cent THD at 1KHz at 10 watts; 
less than 0.5 per cent THD at 
1KHz at 1 watt. 

Signal-to-noise ratio: 58dB with 
respect to 10 watts. 

Separation between channels: 
-41dB or better, with respect to 10 
watts at any frequency between 
100Hz to 10KHz. 

Frequency response at 1 watt: 
-3dB points at 20Hz and 17KHz 
(-4dB at 20KHz), 

Tone Controk 13dB 
10KHz. 

Input sensitivity: 100mV for 10 
watts for all inputs; input impedance 
1 megohm for all inputs. 
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cut at 


The prototype ampli- 
fier fitted with a 
brushed aluminium 
cover. Its compact di- 
mensions and simple 
appearance belie its 
high performance. 
The complete circuit 
diagram is on the 
right, 


setting, but if so, can be set by varying 
the 1.5K. emitter resistor of the first 
transistor. Increasing the _ resistance 
will increase the voltage and vice versa. 


The class-A driver stage is a ger- 
manium PNP transistor, AC128, 
operating with a collector current of 
50mA. At this current the usual flag 
heatsink is insufficient and the flag 
heatsink must be mounted on an alu- 
minium plate which, in turn, is attach- 
ed to the printed board. 

Readers will note the lack of a 
phase correction capacitor across the 
feedback resistor from the junction of 
the emitter resistors of the output 
transistor to the emitter of the first 
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cartridges 


in every price range, 
every tracking force range 


V-15 TYPE Il - 


A new epoch in high-perform- 
ance cartridges——%4 to 1'2 
tracking—freq. resp, 


Elliptical 
.0007 = inch-——impedance 
ohms (per channel). 


47.000 


MS5E 


A high-quality. high-performance 


‘cartridge at a modest price. Com- 


pares, favourably to the famous 
Shure V-15, except that it is pro- 
duced under standard Shure quality 
control and manufacturing tech- 


niques. Remarkable freedom from. 


IM. harmonic and tracing distor- 
tion. Will definiteity improve the 
sound of monaural as well as 
stereo records, 


M31E 


A budget-priced elliptical cart- 
ridge which offers maximum  per- 
formance for minimum cost——1 to 
2 gms. tracking—freq. resp.: 20 
to 18,000 HZ. 


Torture-test your cartridge with 
the SHURE trackabi:ity test record 
TTR101. 


“An Audio Obstacie Course.’ 

A unique record designed to 
demonstrate the ability of the 
pick-up to stay in contact with the 
groove modulations over a wide 
range of frequencies and 
ties. in other words, to track 
the grooves. $6.50 


The M75 series of high-quality 
elliptical styli—~Model M7S5E, 5. 
t .tracking——Mode 


better than 25 
—Load impedance: 


per. chann 


M44 SERIES 


Model M44-5, 34 to 
{racking Mosel Ma aes 
. Cc n —— - * 
fo % hes rackina-==Model M44C. 
gms. rae. nesponss all 
20 to 20,000 HZ. 


M32E 


A new low-cost elliptical stylus 
cartridge designed with the budget 
mind — tracking 


THE SHURE REACTANCE 
SLIDE RULE 


A handy reactance siide rule 
for simple calculations of resonant 
frequency, Ccapacitative reactance 
and inductive reactance. his 
slide rule also solves coil ‘‘Q"’ and 
dissipation factor problems bas 
cover a frequency range from 5H 
to 10,000 mega HZ. $2.30 


Distributed throughout Australia by:— 
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342 KENT STREET, SYDNEY — 29 6731 
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transistor; its function has been taken 
over by a 2200pF capacitor connected 
from base to collector of the driver 
transistor. The change was necessary 
to secure good stability with reactive 
loads, The amplifier behaves well 
with quite large values of capaci- 
tance (up to about 0.33uF), any ring- 
ing On square wave signals being well 
damped. It is important that an ampli- 
fier have good stability because, apart 
from the risk of spurious oscillation 
upsetting the oscillating conditions, 
incipient instabilty can give an “edgy” 
sound to transients which can become 
very tiring. 

The output transistors are a com- 
plementary germanium pair AD161/- 
162 operated in the normal push-pull 
complementary-symmetry mode. These 
transistors have the advantage of 
delivering high power with a relatively 
low supply voltage, because of lower 
IR losses in the transistors themselves, 
The quiescent current of the output 
so is nominally 10mA which, again, 
will not normally require setting up. 
If it does prove to be. necessary, it 
can be altered by variation of the 68- 
ohm resistor between the two output 
transistor bases. Increasing the resist- 
ance will increase the current and vice 
versa, Temperature stabilisation of the 
quiescent current to prevent thermal 
runaway is the same as in the 3- 
PLUS-3 amplifier; by means of 0.47 
ohm emitter resistors and the thermis- 
tor shunting the 68o0hm base bias 
resistor. | 

All the above-mentioned circuitry 
is accommodated on the printed board, 
which uses the same copper pattern 
as the previous lower-powered version. 
However, the sensitivity for full out- 
put is of the order of 150mV, with an 
input impedance of 60K. This means 
that an extra stage, or stages, of ampli- 
fication is required to obtain the 
necessary sensitivity and high input 
impedance, to enable the me eR to 
be driven to full output by the lower 
output ceramic cartridges and to.make 
up the loss in the control circuitry. 

A bootstrapped common _ emitter 
amplifier was tried first, using a low- 
noise silicon transistor, and this gave 
the required | pe and sufficient input 
impedance. However, the  signal-to- 
noise ratio was surprisingly poor, due 
to the noise generated in the high 
impedance biasing resistors. Variation 
of biasing configuration and the tran- 
sistor operating currents produced no 
worthwhile improvement and the idea 
was discarded. 


The input stage finally selected uses 
two transistors connected in a Darling- 
ton pair configuration. In this mode 
the emitter of the first transistor con- 
nects to the base of the second and 
they share the same collector load 
resistor. The circuit can be regarded 
as one transistor having a Beta (cur- 
rent gain) equal to the product of the 
Beta of each transistor. Most of this 
gain is sacrificed by negative current 
feedback at the emitter (emitter 
degeneration) which gives a high in- 


put impedance approximately equal to 


the product of the composite gain 
mentioned above and the emitter load 
resistor. With typical transistors, as. 
specified, this gives an input impe- 
dance at the base of the first transistor 
of approximately 70 megohms; this is 
shunted by the biasing resistors which 
must be kept as high as possible. 


Referring now to the input circuitry, 


An overall view of the interior of the amplifier. [he main amplifier board is at bottom left, the pream- 
plifier board above it, The power supply components board is adjacent to the transformer. Notice that 
all connecting leads have been kept as short as possible. The two rectifier diodes could be replaced with 
a bridge rectifier (see text). 


it can be seen that each channel input 
is connected to the input stage just 
described via 220K and 270K resistors. 
The junction of these resistors is the 
take-off point for the treble-cut con- 
trol. Besides increasing the input 
impedance these resistors stop inter- 
action between the tone control and 
the balance control, which is connect- 
ed between the inputs to both chan- 
nels with the wiper contact connected 
to earth. Shunting the 270K resistor 
is a 270pF capacitor. This improves 
the high-frequency response which has 
a tendency to taper off due to the 
shunting effects of the amplified 
internal capacitances of the two tran- 
sistors. 

The volume control is at the out- 
put of the input stage, coupled via a 
10uF electrolytic capacitor. The 
volume control will thus attenuate any 
noise generated in the input stage at 
its normal settings, making for lower 
background noise in typical use. How- 
ever, having the volume control in this 
position means that the input stage 
may be overloaded if fed with too 
large a signal. The stage overloads 
with an input signal of 2 volts RMS 
(sine wave) and this means it is not 
directly suitable for high-output crystal 


cartridges, as opposed to ceramic 
cartridges, which usually have con- 
siderably lower output. If a crystal 
cartridge must be used it should be 
connected via a high impedance 
divider, say 2 megohms and 270K 
Alternatively, one can shunt the cart- 
ridge with a suitable capacitor (say 
0.0047uF) which will reduce the out- 
put voltage, while improving the bass 
response. To obtain the best reproduc- 
tion from the amplifier, though, 
one of the better quality ceramic cart- 
ridges should be used. 


Turning to the power supply, readers 
will see that jt is a conventional full- 
wave rectifier followed by transistor 
voltage regulator. When both channels 
of the amplifier are driven to full 
power, the total current drain is over 


1.22 amps. while the — current 
under “no-signal” conditions is 
of the order of 130 milli- 


amps. This large variation in current 
drain, plus the fact that the output 
transistors have a relatively low col- 
lector-emitter voltage rating of 32 
volts, means that a regulated power 
supply is mandatory. 


In some amplifiers, poor supply 
regulation can be tolerated, provided 


the transistors have suitably high 
voltage ratings. This usually means, 
however, that there is a large differ- 
ence between the “music-power” rating 
and the continuous tone power rating. 


While it may have been possible 
to get by with a non-regulated power 
supply, the size of the transformer and 
its cost would have been unacceptable. 
Another difficulty is the problem of 
adequate filtering for the large currents 
drawn; a total capacitance of at least 
5000uF might be required. 


The transformer supplies 40 volts 
DC to the input of the regulator via a 
full-wave rectifier. The transformer 
can be connected to suit a_ bridge 
rectifier or the conventional “centre- 
tapped winding” rectifier. Instructions 
on the method of connection are sup- 
plied with the transformer. We used 
two BYX21/200 20-amp automotive 
diodes as rectifiers, being about the 
cheapest high current diodes available. 
Offsetting their economy is the dis- 
advantage that it is necessary to make 
a soldered connection to the 
case, which tends to be a little untidy. 
A suitable bridge rectifier is the silicon 
type, MB1, made by ITT. 


The regulator consists of a single 
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DESPITE the initial reservations felt by 
many people, particularly with refer- 
ence to servicing, the printed circuit 1s 
now firmly established in most types of 
electronic equipment, ranging from the 
incredibly cheap pocket radios that have 
flooded the country in recent years, to 
some of the most sophisticated profes- 
sional equipment available. Its origins lie 
in weaponry — a heritage unfortunately 
common to many good “electronic” ideas, 
but printed circuitry is, and indeed has 
been for some time, an attractive system 
for the amateur who constructs his own 
equipment, for it solves the mechanical 
problems of component mounting and 
eliminates the chores of wiring — as well 
as facilitating a neat and workmanlike job. 
For the amateur who has so far shied 
away from etching his own boards, a new 
system is now available, which is both 
economical and easy to use, yet with care, 
is capable of excellent results. Known as 
Cir-kit, the system utilises bakelite boards, 
similar to those used commercially, in con- 
junction with self-adhesive copper strip. 
This is 1/16in or 1/8in wide — easily cut 
with scissors or a model knife — and 
attaches to the boards rather like a piece 
of Sellotape. The adhesive is very efficient, 
although the bond is not quite as good as 
that on pre-laminated boards — which 
means that care is needed when soldering 
not to overheat the copper. However, any- 
one who is competent to solder a 
transistor or capacitor without causing 
damage should have no trouble, and the 
adhesive improves with aging, so that 
long-term stability is satisfactory. Layouts 
can normally be planned using the 
theoretical circuit diagram as a guide, and 
boards may be pre-punched or drilled 
according to requirements. With the pre- 
punched board, the strip can either be 
laid over the holes, and then punched 
through with a small drill or a watch- 
maker’s screwdriver, or it can be laid 
alongside the holes and component leads 
are inserted through the board, folded 
over and soldered (see photo). The former 
method permits a more compact layout. 


A few tips on planning layouts. Always 


‘be sure that the component spaces you 


allocate are adequate — it is preferable 
to purchase the bits before embarking on 
this task, although capacitors are avail- 
able in literally dozens of shapes for 
board mounting and resistors are more or 
less of standard size, dependent on ratings. 
Avoid siting adjacently on to your layout 
components which are in different stages 
—as this can lead to instability. If 
instability does occur, of course, Cir-kit 
does permit alterations to be made, 
although it is as well to investigate the 
problem before redesigning sections of the 
board for it may not prove necessary. 


The excellence of the system, however, 
lies in its versatility, for it enables the 
home constructor to produce a_ wiring 
board on a one-off basis for most of the 
circuits described in this and_ other 
journals, and while it will no doubt en- 
courage many to “try their hand,” it will 
also enable many who already build their 
own equipment to achieve neater, more 
reliable results with a minimum of fuss. 


AVAILABLE ALL LEADING 
RADIO HOUSES. 


(SOLE AGENT) 


INSTANT Cl 


A new method of making component boards 


te: 


ZEPHYR PRODUCTS PTY, LTD. 


70 BATESFORD ROAD. CHADSTONE, VICTORIA-—-PHONE 56-7231 
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NPN silicon power transistor connect- 
ed as an “emitter-follower.” The tran- 
sistor takes care of both voltage regu- 
lation and filtering. A zener diode, type 
BZY95/C30 is the voltage reference. 
The ripple output, even at full cur- 
rent drain, is quite low due to ampli- 
fied capacitance of the regulator. 
However, the intrinsic output 


impedance of the regulator is not low | 


and is effectively decreased by the 
250uF at the output. It may be thought | 
that this capacitor could cause damage 
to the regulator transistor at “switch- 
on,” due to the fact that it is a virtual 
short-circuit. In fact, the time-constant 
formed by the 390-ohm bias resistor 
and the 500uF capacitor in the base 
circuit of the transistor causes it to 
turn “on” gradually, effectively limiting 
the surge current. For the same reason, 
there is no- resounding “plop” 


from the loud-speakers as the ampli- : 


fier is turned on. 


The capacitor at the output of the a. 
regulator circuit is largely responsible | 


ee the good separation between chan- 
nels. 


As can be seen from the specification | 


panel, no apology is necessary for the 
performance of the amplifier, especial- 


ly when its low cost is taken into © 
account. It may be used with 8 or %& 


16-ohm speakers but 4-ohm_ speakers Le | 


should NOT be used unless the supply 


voltage is reduced to 24 volts. This — 
would require a re-design of power — 
supply circuitry which was not thought — 


to be justified in view of the relative 
scarcity of 4-ohm speakers, at present. 


CONSTRUCTION: The amplifier is 
assembled in a chassis with overall 
dimensions of 93 x 7 x 34 inches. 
It is U-shaped, with a 4-inch flange 
all round. The prototype was made of 
18-gauge aluminium. We would not 
advise a reduction in the metal thick- 
ness as jt would reduce the effective- 
ness of the chassis as a heatsink for 
the power transistors. In fact, an in- 
crease in thickness would be all to the 
good. 


As noted previously, the compo- 
nents for the basic amplifier are 
mounted on the printed board which 
was featured in the 3-PLUS-3 stereo 
amplifier (wiring pattern 68/a8). 


The four output transistors are 
mounted on the rear of. the chassis, 
mica washers being used to insulate 
them electrically from the chassis. If 
the chassis has been painted, the area 
to which the transistors are mounted 
must be rubbed back to bare metal 
to ensure efficient heat transfer. Actual- 
ly, little “heatsinking” is required 
under normal “program” conditions 
and even on hot days the output tran- 
sistors will be merely warm to the 
touch. However, we would not advise 
extended full power testing on hot 
days, as the chassis will become rather 
warm. If an application is envisaged 
where the full RMS power of the 
amplifier is used continuously, a more 
efficient heatsink for the transistors 
should be provided. For normal music 
reproduction in the home, the chassis 
itself will be quite adequate. 


When purchasing the transistors, be 
sure to obtain the mica washers and 
nylon bushes, the latter being required 
to insulate the retaining nuts from the 
chassis. When mounting the transis- 
tors, silicone grease should be Jightlv 
applied to both the transistors and the 
heatsink (chassis). Connection to the 


At top is a view showing the location of the power tran- 

sistors and the input and output sockets. Below this is a 

view of the control wiring: Particular care needs to be taken 

with the earth returns. Below this, again, is an oblique view 
of the rear of the amplifier. — 


1 chassis with overall dimensions 
93 x 7-7/8 x 34 inches made of 
18-gauge metal. 

1 metal cover with dimensions to 
suit chassis (optional). 

1 front panel. 

Il power transformer, 240V to 32V 
at 2A DC. 

3 3-pin DIN sockets. 

2 2-pin polarised sockets. 

I printed board, 68/a8. 

me eaten tagboard, 1 19-lug, 1 14- 
ug. 

1 3-pole 3-position rotary switch. 


SEMICONDUCTORS 
ADI161/162 complementary 
matched pairs. 

40250 silicon NPN transistor. 

BC109, SE4010 or similar low- 

noise silicon NPN type. 

BC108, 2N3565 or similar silicon 

NPN type. 

ACI128 germanium PNP (with flag 

heatsinks). 

BY X21/200 silicon power diodes 

or | MBI silicon bridge rectifier. 

I BZY95/C30 zener diode. 

2 B8-320-01A/10E or E215AB/15E 
thermistors. 


Ne bo AR NOM NW 


POTENTIOMETERS 
1 50K (log) dual ganged, 
rotary power switch. 
I 2M (log) dual ganged. 
1 5M (lin). 


with 


RESISTORS 
(4 or 4-watt, 5% Pisa 4 
a 6. 2 x 15M, 2°X Z70K, 
x 220K, 2 x 120K, 2 x 68K, 
x 22K, 2 x 6.8K, 2 x 4.7K, 
x 15K 2x 12K, 2 x 680 ohm, 
x 68 ohm, 2 x 22 ohm, 1 x 15 
ohm, 2 x 4.7 ohm. 
(4-watt, 5% tolerance). 
2 x 330 ohm, 4 x 0.47 ohm, wire- 
wound, 
2 x 330 ohms 1 watt. 
I x 390 ohm/ 3 watt. 
I x 470 ohm/ 3 watt (to suit pilot 
lamp). 


ELECTROLYTIC CAPACITORS 

2x 1000uF/15VW, 1 x 500uF/- 
SOVW, 4 x 250uF/40VW, 2 x 
S00uF/2.5VW, 2 x 200uF/15VW, 
2x 10uF/15VW. 


CAPACITORS 


(Low voltage polyester, polystyrene 
or metallised polyester) 
2 x 0.47uF, 2 x 0.01uF, 2 x 2200pF, 
2x 390pF, 2 x 270pF. 


SUNDRIES 

4 turned aluminium knobs, 4 rubber 
feet, 1 4-terminal tagstrip, mains 
cord and plug, mains cord clamp, 
grommet, lamp and_ miniature 
hezel, dual shielded cable, hook- 
up wire, spaghetti  sleeving, 
screws, nuts, solder, etc. 
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Princely Performer at a proletarian price 


SOLID STATE 
VOLT-OHM METER 


FEATURING O Circuit board construction. 
() FET input, 4 transistors, 1 diode. Input Z 11 megohms on DC, 1 megohm AC. 
[] 4DC, 4AC voltage ranges 1V to 1000V. O DC polarity reversing is in-built. 


[J Rugged polypropylene case with probe storage. C) Measures 0.1 ohm to 1000 megohms. 


FOR FULL PARTICULARS COMPLETE AND SEND THE COUPON TO YOUR NEAREST WF OFFICE OR REPRESENTATIVE 


TO: WARBURTON FRANKI 


Please send me further details of the Heathkit 
Model 1M-17. 


ADELAIDE: 204 Flinders gts 2000, Ph. 23-3233. BRISBANE: 13 Chester 


St., Fortitude Valley, 4006. 51-5121, HOBART: Associated Agencies 
Pty. Ltd., 25-29 Barrack $t.. 7000. Ph. 2-1841, LAUNCESTON: Associa- 
ted Agencies Pty. Ltd., 212 York St., 7250, Ph. 2-1318. MELBOURNE: 
220 Park St., Sth. Melbonrne,.3205, Ph. 69-0151. MOUNT GAMBIER. 
Crouch St., 5290. Ph. 2-3841. NEWCASTLE WEST: 14 Wood St., 2302, 
Ph. 61-4077. PERTH: Henderson Instrument Co. Pty. Ltd., 309 Hay St., 
Subiaco, 6008, Ph. 8-4131. SYDNEY: 307 Kent St., 2000, Ph. 29-1111. 
WOLLONGONG: 136 Auburn St. 2500, Ph. 2-5444. 
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The above wiring diagram and the accompanying photographs will make construction a straightforward 
process. The aim should be to make quick, clean soldered joints in order to avoid, as for as possible, 
overheating the small components on the boards. 


collectors of the transistors is made 
to a solder lug placed under one of 
the retaining nuts. The same rnounting 
details apply also to the regulator 
transistor. 

Polarised 2-pin sockets are used for 
the loudspeaker output terminations. 
These simplify speaker phasing and 
minimise the risk of shorting the out- 
put. If the output is shorted, the output 
transistors will almost certainly be 
destroyed. Readers could fit fast blow 
fuses in series with output but it is 
far better to ensure that shorts do not 
occur. Always turn the amplifier off 
before making any connections to it, 
whether they be inputs or outputs. 
This is a good habit to observe with 
all electrical equipment. Readers who 
do not take kindly to the above pre- 
cautions when using the amplifier 
should remember that foolproof short- 
circuit protection is complex and ex- 
pensive! 

Three 3-pin DIN sockets are pro- 
vided for the inputs and these are con- 
nected to the selector switch via dual 
shielded cable. The shield for each 
channel input is connected to the 
centre pin (pin 2) of the DIN socket 
but no connection is made to the outer 
shield of the socket. 

All the circuitry for the input ape 
is mounted on a piece of miniature 
tagboard. This is pre-wired according 
to the wiring diagram. 


The rectifier diodes and _ voltage 


regulator circuitry, apart from the 
transistor and the 250uF at the output 
are also wired on a length of minia- 
ture tagboard. The pilot lamp is sup- 
plied from the output of the rectifiers 
via a 470-ohm 3-watt resistor. This 
will have to be varied according to 
the voltage rating and current drain of 
the lamp. The lamp in the prototype 
drew about 70 milliamps at 8 volts — 
it was rated at 12 volts. It is good 
practice to run these lamps at reduced 
voltage to obtain longer life and re- 
duce brightness so that it is not 
obtrusive. A 560-ohm resistor should 
be suitable for typical 6-volt Jamps. 


The third pole of the 3-pole selector 
switch is used for shield terminations. 
As the circuit and wiring diagrams 
indicate, only one of the two shields 
of the dual input cables and the signal 
cable to the input stage is connected 
to the third pole of the selector switch. 
to decrease the possibility of earth 
loops. The input wiring shield must 
not be connected to the chassis at any 
point apart from the connection made 
via the printed boards. If these and 
other details regarding the wiring lay- 
out are not noted and duplicated, in- 
stability or, at the very least, failure 
to realise the performance of the pro- 
totype, will result. 


Incidentally, although the prototype 
used resistors with a minimum 
dissipation rating of 4-watt, 4-watt 
resistors may be used in some positions, 


and these are indicated in the parts 
list. Similarly, the voltage ratings of 
electrolytic capacitors listed in the parts 
list are minimum available voltage 
ratings at present, and capacitors with 
lower ratings should not be used. 
Capacitors with higher ratings may be 
used, although size may be a problem. 


The only connection to chassis from 
each amplifier channel is from the 
board via a four terminal tagstrip 
which also terminates the 250uF capa- 
citor at the output of the regulator 
circuitry. Other details concerning the 
layout can perhaps best be determined 
from the wiring diagram. 


The power transformer used in the 
prototype was a Ferguson, type 


for all : 
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made in west germany 


j O »O just released 
| in Australia You are not satisfied yet — 


of course not. You want to 
know more about PE 2020. 


Ask for a demonstration at any leading 
Whatever you look for, be it superior sound reproduction, dealer ot write to the nearest State 
technical perfection or ultra modern design combined distributor for literature. 


with perfect finish, PE 2020 has it. 
| VIC. RADIO PARTS PTY. LTD. 


562 Spencer St., Melbourne, Vic., 3000, phone 30 1251 
Unique 15° vertical tracking angle adjustment — antiskating device coupled with 
stylus pressure adjustment — fully balanced, diecast non-ferrous turntabl, WN.S.W. ATRAM PTY. LTD. 


meight 74 lbs — low mass, dynamically balanced tonearm — rigid, laminated 5 McLaren St., Nth. Sydney, N.S.W., 2060, phone 92 4177 
non-resonant baseplate — rotating record spindle — viscosity damped cueing ; . , 


device — Vernier high precision speed control — automatic scanning devicee— QLD. A. E. HARROLD PTY. LTD. 
slide-in pick-up head for all magnetic cartridges with standard 4 inch mounting 123-125 Charlotte St., Brisbane, Old., 5000, phone 31 3081 


—— single lever control for all functions — and many more exclusive features. 
W.A.TOUGH INSTRUMENT SERVICE CO. 
12-14 Dyer St., West Perth, W.A., 6005, phone 21 9767 


Sole Australian Agent: GUNTER GRIEP, 14 Inglewood Ave., Forest Hill, Vic., 3131. phone 878 6962 
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number PF 2876, which is rated at 
' 32 volts at 2 amps DC. Other manuvu- 
facturers have equivalent transformers 
available. 


_ A suitable order of assembly would 
‘be as follows: — 


First, wire all the components and 
connecting wires into the printed 
board. The 2200pF capacitor connected 
from base to collector of the driver 
transistor is wired on the copper side 
of the board, as is the positive supply 
connection for the input stages. The 
heatsink for the driver transistor is 
made of 18 gauge metal 14 inches 
wide by 2-3/8 ‘inches bent at right- 
angles one inch from the end, with 
holes drilled to take mounting screws. 
These details 
metalwork diagram which will be avail- 
able by the time this article goes to 
press, and will be taken care of by kit 
suppliers in due course. The two tag- 
boards are also prewired as noted 
previously. 

All the boards must be mounted 


on the chassis with at least + inch 
clearance of the same. This was done 


in the prototype by means of 4-inch ,. 


long 1/8-inch Whitworth screws and 
nuts. 


Having wired the boards, attention 
can be turned to the chassis, The 
rubber feet are retained with a screw 
and nut, the nut being held in the foot 
itself. The potentiometer and selector 
switch shafts should be cut to suit the 
knobs. Having installed the controls 
and input sockets, transformer and 
rectifier, etc., the appropriate wiring 
can be installed. The mains cord should 
be passed through a grommeted hole 
in the rear of the chassis, then between 
the chassis side flange and the trans- 
former stack and finally terminated at 
the switch/pot. It is anchored by a 
clamp held by the same screw which 
retains one of the transformer lugs. 


The five power transistors may now 
be mounted, as detailed above. Then 
install the supply board and make 
inter-connections to it. Next, install the 
printed wiring board and 4-terminal 
tagstrip for the earth and supply con- 
nections. The quiescent current of the 
amplifiers is most easily checked at 


are shown .on_ the — 


A = 5/8" DIA. 
B = 3/8" DIA. 


C # DRILL TO SUIT SELF. 
TAPPING SCREWS. 


DIMENSIONS GIVEN ARE OUTSIDE DIMENSIONS 
UNLESS OTHERWISE NOTED 


Here are the details of the 
chassis and printed board for 
those who may wish to provide 
their own. Actual size of the 


board is 54 x 44 inches. 


this stage. It should be between 65 
and 75 milliamps. Next, the input stage 
tagboard can be installed. The “half- 
supply” voltage at the junction of the 
emitter resistors of the output tran- 


sistors may now be checked and 
adjusted if meed be, as described 
earlier. 


Finally, a front panel and knobs 
can be fitted. The prototype had a 
panel with a glossy black background 
and white lettering which contrasts 
with the turned aluminium knobs. In 
due course, kit suppliers will Ee 
have available suitable panels. 

The amplifier may be installed in 
a cabinet or used in a free-standing 
situation, in which case a cover is 
required. In both cases care must be 
taken to ensure that air can circulate 
freely around the rear of the chassis. 
The cover was made of 18-gauge 
aluminium, suitably bent and with—a 
slight overhang at front and rear. 
Ventilation, in the form of a row of 
holes at top and sides or louvres, must 
be provided. This is to allow the 
interior of the amplifier to remain cool. 
The transformer was the main source 
of heat in the prototype, and if this 
is not allowed to escape the case can 
be become quite warm to the touch. 

Used with a high quality ceramic 
cartridge and good quality speakers, 
the amplifier is capable of really 
excellent sound. - 
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VARIPAK II 


PRINTED CIRCUIT CARD ENCLOSURE 
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VARIPAK Ii is our improved printed circuit or matrix board 
card enclosure designed to provide maximum density 
coupled with complete flexibility. It has, in addition, the following features: 


i. 


Simplicity of Card Guide design offers greater 
strength. 


4. 


Guide Plate fabrication from extruded aluminium 
provides a much stronger unit. 


2. Guides can be easily inserted into Guide Plate 5. Connector Panel is assembled with machine 
and also quickly removed from any position screws and nuts rather than self-tapping sheet 
without damage to either the Guide or the metal screws. 

Guide Plate. : . . : 
5. Sixteen standard sizes covering a wide range of 

3. Card Guides have sufficient float to allow for printed circuit card sizes are available. 


any tolerance accumulation between the Card 


Guide and connectors. 


. Special sizes can be provided with little or no 


tooling charges. 


See 


DUAL PURPOSE MODULE ENCLOSURE 
PRINTED CIRCUIT OR MATRIX CARD 


The Eleo 5002/4 Series Printed 
Circuit Connectors shown with a 
printed circuit board is unique 
in its design and flexibility. The 
actual connection is made by 
a male contact attached to the 
P.C. board by a simple staking 
operation. This ensures a de- 
gree of reliability which cannot 


An ELCO 5023 Series Printed 
Circuit Connector with a Vector- 
Board Type 837BWE epoxy 
glass matrix board is an ideal 
combination for prototypes. The 
strong board will withstand 
even the most rugged handling 
and can be drilled or punched 
for mounting components with 


be obtained by the old method ne danger of cracking of 
ef connection. This method breaking. 

relied on the foil of the P.C. Elce contacts may be quickly 
board for the actual male con- staked to the board, if required 
tact and unlike the ELCO and by using the special MINI- 
contact, did not provide the KLIP terminals for component 
gold surface now considered mounting, the board may be 


almost essential by experienced 
circuit engineers. 

The connector itself is made 
from individual modules and can 
be readily altered if this be- 
comes necessary at some later 
date. 


Elco (Australasia) Pty. Limited 


(A subsidiary of International Resistance Holdings Limited) 


The Crescent, Kingsgrove, N.S.W. 
Telephone: 50 0111 


wired in the same actual layout 
which will be used when a 
printed or etched circuit module 
is made. This means that even 
in the very “early prototype 
stage the circuit can have all 
the advantages of plug-in 
facilities. 


POST TODAY for information 


1 Varipak card enclosure 
[ [J] Elco plugs and sockets 


[) Vector matrix boards 
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STORY WITH ALL THE TRIMMINGS 


As Serviceman stories go, this is something of a classic. It 
is absolutely factual, it happened right here in Sydney and 
it contains as many facets of the servicing game as One is 
ever likely to meet, wrapped up in the one train of events. 


As far as I was concerned, the story 
started with a phone call from a friend 
of quite long standing. A professional 
photographer and something of a radio 
dabbler, his interests rather comple- 
mented mine — a professional radio 
technician and a bit of a dabbler in 
photorsraphy. I hadn’t seen quite so 
much of him in recent years, but past 
association was strong enough to make 
me ready to hear his story and to 
offer what advice I could. 

Facing retirement, he had moved 
some three or four years ago to a new 
home unit near one of Sydney’s 
beaches and well away from my own 
atea. He had settled down to enjoy, 
by day a bit of sand and sun and, 
by night, an occasional book and a TV 
show. But there was one unfortunate 
circumstance. A couple of years after 
settling in, things seemed to happen 
which fouled up his TV reception. First 
a new group of high-rise home units 
was erected close by, in a direct line 
between the communal antenna which 
served my friend’s receiver and _ the 
TV stations; this had the effect of de- 
corating what had been a clear picture 
with faint snow and a pattern of 
ghosts. 

As if this wasn’t bad enough, about 
the same time both he and and others 
in his block of home units began to be 
plagued by wavering lines across their 
TV pictures so that, what with snow, 
ghosts and lines, the pictures weren’t 
worth watching on many occasions. 


Various occupants of the home units 
had called their own servicemen from 
time to time, without getting any real 
satisfaction. Sometimes the trouble 
wouldn’t be apparent when the service- 
man called so that, apart from the 
ghosting, there was nothing for them to 
fix. Those that did see the lines were 
inclined to blame the communal aerial 
system or the common. distribution 
amplifier which fed the lines through- 
out the building. But, since they had 
no brief to touch the aerial system or 
the amplifier, they couldn’t do anything 
to prove or disprove their theory. 


Duly summoned, the psople who had 
installed the antenna and distribution 
system insisted that there was nothing 
wrong with it, or at least nothing to 
cause the lines that the unit owners 
were complaining about. They checked 
the aerial, checked the cables, checked 
the amplifier and even put in another 


amplifier temporarily — all to no 
effect. 

It was at this stage that various TV 
set owners began to realise they were 
getting nowhere fast and, because he 
seemed to know something about radio, 
my friend was delegated to see what 
he could find out. Either that, or he 
delegated himself; I’m not sure which! 


Hence his first call to me and a fre- 
counting of the situation which I just 
outlined. 

H's most urgent concern was about 
the wavering lines which were far more 
unpleasant, when they occurred, than 
the snow and the ghosting. At least 
the ghosts didn’t wander round on their 


own. 
_ Could the lines be caused by a trans- 
mitter? Perhaps a nearby amateur? 

Poor amateurs! If anything inter- 
feres with a TV picture or makes a 
funny noise through the radio, blame 
an amateur. There’s sure to be one 
within a mile or two, even if he never 
goes on the air! 

I asked my friend to describe the 
offending lines. 

“They’re quite bold,” he said, 
“generally about a half-inch apart.” 

“Sometimes they’re almost vertical 
on the screen, sometimes they lean 
over and sometimes they kink into a 
kind of S.” 

I asked whether the lines ever blink- 
ed on and off, as if they were a code 
transmission. 

“No, they never do that.” 

Did they ever flicker like the sound 
lines did, when a TV set is mistuned 
to show sound bars? 

“No, the lines never flickered. They 
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“The trouble must be in this 
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knob ; . . when I turn it on 
nothing happens.” (‘‘Radio- 
electronics.) 
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were always about the same strength 
and just wave about like I’ve said.” 

At this juncture, I was able to sug- 
gest pretty definitely to my friend that 
the lines were not caused by an ama- 
teur station or by any kind of trans- 
mitter for that matter. A transmitter is 
normally modulated in: some way; 
that’s the whole idea of having a trans- 
mitter. The trouble could be coming 
from a diathermy or other RF heating 
unit but I was doubtful of this because 
most diathermy units shift quite a lot 
in frequency in the course of their use 
and the lines don’t stand nearly still for 
too long. 

More likely, it was interference radi- 
ated from a TV set in the very block 
of home units where he lived. 

“But,” he countered, “couldn’t it also 
be a set in the new block of home 
units? Our aerial looks right at them.” 

I agreed that it might but suggested 
that the best thing would be to get 
the aerial moved to ‘a better location 
if this was possible. The fact that the 
were all getting q weaker picture could 
mean that the sets were more receptive 
to interference and it would be an ad- 
vantage, anyway, to be rid of the snow 
and the ghosts. 

At this point, or at least after a few 
of the usual pleasantries, the conversa- 
tion ended. 

A couple of weeks later, my friend 
rang again. The aerial had been moved 
to one extreme end of the building, 
where it was fairly clear of adjacent 
structure. The cables had been re- 
arranged, the distribution amplifier 
checked and re-sited. The snow and the 
ghosts had gone but the lines were as 
bad as ever, And here a note of des. 
pair: : 

“We just settle down to watch a 
show when on they cOme and we have 
to give it away!” 

At this stage, J was pretty certaih 
that my earlier diagnosis had been cor- 
rect: The lines were being caused by 
radiation from a receiver within his 
own block of home units, I told him 
as much and went on to suggest a ling 
of action. 

The first step would be to ration- 
alise the rather emotional impression 
that the interference showed up “when 
you least wanted it”—at any time on 
any station. My tip was that it would 
be worst on a particular station, that it 
would be the same channel on all the 
receivers and that the appearance of 
the lines would correspond with defin- 
ite times, associated with the listening 
habits of the occupants in one particu- 
lar home unit, 

The interference might come from 
a set tuned to a channel other than 
the one on which the trouble was evi- 
dent and it would probably not inter- 
fere with its own reception. For this | 
reason, he could suspect any set in the 
building which did not seem to suffer 
from the trouble, 

It would be up to him to do the 
sleuthing and to find out what he 
needed to know without starting a feud 
——-something which would be all too 
easy in the circumstances. 

About a week later, my friend rang 
again. He had established that the in- 
terference wag always on Channel 9; 
there was one set which never suffered 
from it and, as far as he could estab- 
lish, it could be relied upon to happen 
each evening about 7, when the owners 
of the set turned to channel 2 for the 
news. This much he had ascertained 
without appearing to show more than 
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OUTPUT TRANSFORMERS 
nr nnn cesarean uetendenesieaendememeiateenheaeteeeeteeetnniebueeeebitemmemettemmntaataasiteeiiiemeiananeatnemasmmememaiaadall 
Type Nom. Primary Impedance Secondary Imp. 
No. Watts (ohms) (ohms) 
a eeansesenatnestenenmmeamantenemmsenneeeestemiensnenenetihnetiineenmmenmenieceenenmmnnnmmmeianmntil 


Medium fidelity 40-30,000 cps minus/plus 2db. 


asec teeeesdeneneen tn immmeeetec eternal 


OPM _1A 5 7000, 5000 SE. t. € 47, 2 
OPM19A 5 7000, 5000 S.E. 500, 250. 166, 100 
OPM 2A 7 10000 PP. 15. 8 3:7, 2 
OPM 7A 15 (10000) 8000, 7000 P.P. 15. 8 3.7, 2 


OPM 8A 15 (10000) 8000, 7000 P.P. 500. 250, 166 100 


OPMI0A 25 (8000) 6600 PP. 5): & 4 2 
OPM 9A 25 (8000) 6600 _P.P. 500, 250, 166 100 
OPMI4A 35 (8000) 6600 P.P. 15, 8 3.7, 2 
OPM13A 55 3500 P.P. 15, 8 3.7, 2 
Impedance in brackets indicate 
screen taps available, 
OUTPUT TRANSFORMERS 
a Primary Secondary 
Wontts Ohms ohms 
Hi-Fi Using Oriented Grain Steel for 
Mullard §5S-Stereo-7 Playmaster 2 & 4 
OP412 7 9000 + Screen Taps il a . 
Hi-Fi for MuNard 5-10 Amplifier 
OP308/15 12 8000, 6000 P.P. 15 3.75% 
Ultra-Linear 
OP301/15 12 8000 + Screen Taps P.P. 1§ 3.75% 
OP312/15 25 6600 + Screen Taps PP. 18." 3.13% 


For 6GW58’s (ECL86’s) 
8000 + Screen Taps 


Ultra-Linear Oriented Grain Steel 
For 6BQ5’s (EL84’s) 


OP447/15_ 12 P.P..:15 3,75" 


OP387/15 12 8000 + Screen Taps P.P 


*Also available in 8.4 and 2.1 ohms, 
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POWER TRANSFORMER 
General Purpose—Valve Rectifier 


Type Primary H.T. H.T. Low-Tension 
No. Volts Volts mA Secondaries 
PF619 240 150/150 30 §=6.3V—1.8A 
PF299 240 285/285 40 63V—2A 
6.3V —tapS5V—2A 
PF201 240 225/225 50 6.3V—-2A 
PFI51 230, 240 285/285 60 63V—2A C.T 
6.3V—tap 5V—2A 
PF1460 230, 240, 250 250/250 80 6.3V—2A C.T 
6.3V—-2A 
6.3V —tapSV—2A 
PF130 230, 240 285/285 100 6.3V--2A C.T 
6.3V —2A 
6.3V —tapSV—2A 
PF174 230, 240 285/285 150 6.3V—3A 
6.3V—3A C.T. 


6.3 V—tap5V—3A 


Presents a completely 
revised range of 
transformers 


POWER TRANSFORMER 
General Purpose—Voltage Doubling 


tput 
T Primary H. T. von Doubler Low Tension 
Wee. Volts (R.M.S.) Volts mA Secondaries 

250 120 310 

PVD100 240 110 285 80 6.3V—3A CT 
230 100 260 ' 
250 120 310 

PVD102* 240 110 285 100 6.3V —4A CT 
230 100 260 . 
250 50 380 

PVD103 240 140 355 100 6.3V—S5A CT 
230 130 330 
250 120 310 

PVDI104 240 110 285 125 6.3V—3A CT 
230 100 260 6.3V—3A 
50 146 380 

PVD105 240 136 355 125 6.3V—3A CT 
230 126 330 6.3V—3A 
250 173 450 

PVD108 240 163 425 150 6.3V—3A CT 
230 153 400 6.3V—3A 
250 146 380 

PVD109 240 136 355 180 6.3V—3A CT 
230 126 330 6.3V—4A 
250 193 500 

PVD110 240 183 475 200 6.3V—3A CT 
230 173 450 6.3V—4A 
250 124 310 

PVDI11% 240 114 285 150 6.3V—3A CT 
230 104 260 6.3V—3A CT 


*Also available in flat mounting; 


LOW VOLTAGE EQUIPMENT TRANSFORMER 


ype ary 
No. Volts Secondary Rating 
PF537 240 17V tapped 11.5V—0.4A 
PF1848 240 17V—1.25A 
PF265 240 17V tapped at 11.5V, 10V, 
8.5V at 4.2A 
PF2344 2A0 18V, 0, 18V, 2.5A 
PF2114 24 20V, 0, 20V, —2A DC 
PF2440 240 19.4V, 0, 19.4V, —1.5A DC 
PF2228 240 30V -0.6A 
PF1763 240 30V tapped at 25V, 20V—2A 
PF2876 240 32V at 1A 
32V at 1A 
PF2004 240 35V, 0 35V,—750mMA 
PF114 240 50V~—2.3A tapped at 24V—4.8A 
tapped 12V—9.6A 
PFI15 240 50V tapped at 30V, 25V, 15V—S5A 
PF2235 240 150V, 125V, 100V, 75V, S50V, 25V, 
of eve 75V at 30mA 


FILAMENT TRANSFORMERS 


pye 
No. Prim. 


econd Rat 
PF1290 240 6.3V—0.6A insulated for 2500V working 
PF2315 240 6.3V—1.2A 
PF1728 240 6.3V—1.1A, 6.3V—l1.1A or 12.6V—IlL1A 
C.T. if series connected or 
6.3V—2.2A parallel windings. 
PF 1630 240 §.3V—2.25A C.T. 
PF476 240 6.3V—3A C.T, re 
PF162 240 6.3V—-3A, 6.3V—3A C.T. or 12.6A—3A 
C.T. if series connected. 
PF2565 240 12.6V—0.5A 12.6V—O.5A or 25V—0.5A 
if series connected or 12.6V—1A 
parallel windings. 
PF2851 12.6V C.T. at 0.15A. 


FERGUSON TRANSFORMERS PTY. LTD. 


331 HIGH STREET, CHATSWOOD, N.S.W. @ POST OFFICE BOX 301, CHATSWOOD, TELEPHONE: 40-0261 (8 LINES). 
@ TELEGRAMS: “FERTRAN.” 


178 BOUVERIE ST., CARLTON, VICTORIA. TELEPHONE 34-5814. 


INTERSTATE 


AGENTS: 


_ TASMANIA: A.C.T.? QUEENSLAND: WESTERN AUSTRALIA: SOUTH AUSTRALIA: 
Associated Agencies Pty, Erroll Nazer Pty. Ltd., Keith Percy and Co. Pty. Athol M._ Hill, Wm. M. Matthew Pty. Ltd., 
td., 84 Barrier Street, d., 613 Wellington Street, 12 French Street. 
25 Barrack Street, Fyshwick, 2600. Waterloo Street, Perth, 6000. Adelaide, 5000. 
Hobart, 7000. Phone: 9-0325. Newstead, 4006. Phone 21-7861. Phone: 23-6202. 
Phone: 2-1843. Phone: 51-5461, 
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+Ex) GUITAR PREAMPLIFIER AND VIBRATO 


FET through an attenuating network 
consisting of a 560K resistor in series 
with a 1M linear potentiometer. The 
pot thus functions as a_ vibrato 
“depth” control, with maximum depth 
corresponding to the highest modulat- 
ing signal amplitude applied to the 
FET gate, When the pot is turned 
right back, zero signal is applied to 
the gate, and the vibrato is effectively 
“off.” 

The maximum modulating voltage 
applied to the gate should be some- 
what less than the pinch-off voltage of 
the FET, otherwise a prominent “plop” 
will be heard in tne absence of signal. 


Because the pinch-off voltage varies 
from device to device, facility for set- 
ting the maximum gate voltage has 
been provided. This takes the form 
of a resistor in series with the depth 
control with a value set at 560K in the 
prototype. 

With the depth control in the maxi- 
mum position, the resistor value should 
be adjusted to a port just above that 
which produces the “plopping” sound 
in the speaker. With most FETs the 
resistor can be reduced in value from 
the 560K shown, but in the few cases 
of devices with low pinch-off voltage 
it will be found necessary to increase 
the resistor value, 


If readers desire to switch the 
vibrato in and out by means of a re- 
mote foot switch, it should be arrang- 
ed to short the FET’s gate to its 
source, ag shown in the circuit dia- 
gram, The switch could alternatively 
be arranged to disable the oscillator, 
but it was found with the prototype 
that the oscillator required a few 
seconds to re-start. 


While we did not include the re- 
mote facility as a permanent facility 
in the prototype, we did make a tem- 
porary connection, A _ non-shorting 
type jack-socket should be used for 
connection of the remote shorting 
switch. Also, it is necessary to use 
shielded cable to connect to the switca, 
so as to avoid injecting hum at the 
gate of the FET, and subsequent hum 
modulation of the signal. The inner 
conductor of the shielded cable should 
connect to the gate, and the shield 
to the source. 

The gain of the preamplifier stage, 
without vibrato modulation, is about 


560K 


SWITCH ON LEVEL POT. 


Cr) IL109 
BA 25/, BC109 : 
7 
1800 I ey 
4 
BS gee - 
LOG. 
REVEL OUTEUT 
82K 1.2K 
Cy Q 
GSD V/GA/13 


The circuit diagram for the preamplifier is shown at top, while an 
inside photograph showing the placement of components is shown 
immediately above. 


List of Parts: 


HARDWARE 


1 Aluminium box, Sin x 2}in x 
2tin. 


1 OV battery. 
I I5-lug length of miniature resistor 


panel. 
1 Standard jack socket and plug. 


TRANSISTORS 


TT109, BC109, etc. 
T7T3565, BC108, etc. 
MPFI105 Motorola FET. 


NOTE: 


be le | 


POTENTIOMETERS 
1] 25K log, with switch. 
I 25K log. 
I IM lin. 


RESISTORS 
2\ 5008, Fae 82K, 1 xz [2B 52 x 
ign ST XS 22, 2785126, 2X 
180 ohms. 
CAPACITORS 
I 20uF 3VW tantalum electrolytic. 
3 luF low voltage plastic. 
2 0.47 low voltage plastic. 
I 0.22 low voltage plastic. 


Motorola field effect transistors may be ordered from 


Cannon Electric (Aust.) Pty. Ltd., of 58 Cluden Street, East Brighton, Vic, 
3187, P.O, Box 25, Mascot, N.S.W. 2020, or Commonwealth Aerodrome, 


Parafield, S.A. 5106. 


LOCUUTEUEENECSEEOAUNEOAUUGHEAUGUTSGREEGEGUEHUSESEENGGENSEGAUSSUUESUGUGOEAUGEGUCUNEAUDAASGGNCOGUDRSUSESOUGGONGCGUEEUGDAGUGAEODEDEONASEREASOUNSENEUEAEGEOERGSURNGEUROGEOUOERRSEDANONNSESUUAORUOBNR 


20 times with a maximum undistorted 
output of about 2V RMS, or 5.6V peak 
to peak. This means, then, that the 
signal should not be more than approxi- 
mately 280mV peak to peak. 


We actually measured the preamp 
output when fed from a_ typical 
Hawaiian steel guitar and found it to 
be no more than 200mV peak to peak 
with maximum volume contro] setting. 
Thus there would appear to be a 
reasonable overload margin of some 
80mV peak to peak. 
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In the prototype we included an out- 
put level control on the panel, to- 
gether with the speed and depth con- 
trols. However, the level control 
could take the form of a pre-set tab 
mounting pot, as with the preamp des- 
cribed last month, or it could be dis- 
carded in the interests of simplicity, 
and the level control on the guitar used 
instead, | 

If the level control is omitted an 
alternate on/off switch may have to be 
provided. However, with a current 
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THE NEW TESTED 
RANGE OF 


PEAK 


MULTIMETERS 


AS-100 D/P. High 100,000 OHM/Volt sensi- 
tivity on DC. irror scale. 


All “PEAK” multimeters are guaranteed for 
three months against faulty materials or 
workmanship. Available from leading 
electrical retailers. Supplied complete with 
test leads and prods. Movements are all 
diode protected (except 200H). Carry cases 
also available if required. 


SOLE ADELAIDE BRISBANE 
wee uae AUSTRALIAN HOBART MELBOURNE 
- AGENTS PERTH SYONEY 


& CO. PTY. L 
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Amp 0/10, etc. 


A-10/P. Giant 62” 


Meter. Inbuilt signal 


injector. 30,000 
OHM/Volt DC 
sensitivity. 

DC Volt O/25000 
AC Volt 0/1000 


CT-500/P. Popular, 
medium size mirror 
scale. 20,Q00 
OHM/Volt 
sensitivity. 


DC Volt 0/5000 
AC Volt 0/1000 
DC Amp 0/500mA 


370J/P. Small bench 
model. 20,000 
OHM/Volt DC 
sensitivity. 


DC & AC 
Volt 0/1000 
DC Amp 0/250mA, etc. 


M-650/P. Plastic dial 
cover. Mirror scale. 
50,000 OHM/Volt DC 
sensitivity. 

DC & AC 

Volt 0/1200 

DC Amp 0/600mA 


370W/P. Bench 
model. 20,000 
OHM/Volt DC 

sensitivity. 


DC & AC 
Volt 0/1000 
DC & AC 

Amp 0/10, etc. 


200-H. 90° quadrant 
meter. Pocket size. 
20,000 OHM/Volt DC 
sensitivity. 

DC Volt 0/2500 

AC Volt 0/1000 

DC Amp 0O/250mA, etc. 


- INSTROL EDUCATIONAL 
ELECTRONIC KIT 


In this Electronic Age, every person should have some know- 
ledge, however elementary, of “how it works.” The new 
Instrol 20 in 1 electronic kit will enable you to understand 
in an absorbing, simple manner the basic principles under- 
lying computers, satellite communications, industrial electronic 
devices, etc, etc. You make 20 different experimental circuits, 
including 10 working radio transistor operated radio circuits. 


Audio Amplifier circuits, home intercom, testing circuits in- 
cluding Audio Frequency Oscillator and Signal Tracer, Morse 
Code practice set and telegraph transmitter, etc. You use and 
learn about the amazing SOLAR CELL. 


y oe wales ye, a sr ee 
yy cA TIONA i is oe & 
CPRONIC win 
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NO TOOLS OR SOLDERING IRON 
REQUIRED 


All components pre-wired, ready for 
clip-on assembly. 50 page Instruction 


oy. $16.90 


(Plus 85c for Registered Post) 


INSTROL SPEAKER BOX 


Completely assembled, including transistorised audio frequency amplifier, dynamic 
speaker, and leads, Ready to plug-in at any appropriate stage of your experiments 
with the Instrol 20 in | Electronic Kit. Gives you feudicealar instead of earphone 
listening, thus allowing others to hear the results. 


PRICE: $6.00 plus 10 cents postage. 


=i) ELECTRONIC TOOL KIT 


For Hobbyists Students and Servicemen 


An inexpensive, yet most comprehensive, pocket-sized 
tool kit, Ideal for the Student, Hobbyist and Practising 
Service Technician, The Soldering Iron is an Austra- 
lian made high efficiency 30 Watt 240 Volt type. All 
the other hand tools are imported, high grade steel. 
The complete kit fits snugly into a strong attractive zip- 
fastening carrying sachet. 


1—-Pair Tweezers 
1—Screwdriver Set complete 


COMPONENTS 


1—Soldering Iron with 3- 


pin plug 30 Watts 240V 
1—Set 3 Spanners. 
1—Coil Resin Cored Solder 
1—Pair Pliers standard 
1—Pair Long Nose Pliers 
1—Pair Side Cutters 


with handle and chuck, 
comprising 
2—Screwdriver bits 
1—Philips driver bit 
1—Pointed awl 
1—Spintite for tin nuts 


PRICE $12.50. Plus Regd. Postage $1.00 


INSTROL CASSETTE 
TAPE RECORDER 


NOW ONLY $56.00 (Reduced from $75.00) 


Special quantity purchase enables us to offer you this world 
renowned recorder at the ridiculously low figure of $56.00 


for a limited period only. 


So simple a child can load and operate 
the Instrol Compact Cassette Tape Re- 
corder, Jt may be used virtually any- 
where for both speech and music, under 
almost any conditions. At picnics—in 
the home—at meetings—-in the car-—-by 
Salesmen and Executives in the field— 
and most important—in the office as a 
complete dictating system. Headphones, 
footswitch and A.C. power unit, which 
are available as optional extras, combine 
to make Instrol Model 33 a personal, 
highly efficient, and really low-cost dic- 


tating system suitable for both large and 
small offices, smart Teak trim, simple 
piano key-type operation, snap-in cart- 
ridges, microphone with on-off switch for 
remote control, light (weighs under 4lb), 
full 11-hour playing, outstanding perform- 
ance with built-in speaker and remark- 
ably efficient when connected to a large 
external speaker. 


HURRY—now only $56.00 


(Plus Reg. Postage $1.00) 


Accessories 
Power Supply .......... $10.00 
Headphones .......... $2.00 
Footswitch ............ $6.00 
Complete Office 

Dictating System ........ $72.00 


RMS — ‘surprised to see it used...” 


“RMS Power Output” is a term which occurs very frequently, 

these days, in audio literature. You've probably used it your- 

self many times. But have you ever paused to ask: ‘’What 
does it really mean?” 


Conducted by the Editor 


_ If you haven't, now is as good a 
time as any to do so. 


As you might have guessed, this 
observation is triggered off by a letter 
which came to hand recently: 


“Dear Sir, 


“After reading your article on 
‘Amplifier Performance Figures’ in the 
August, 1968, issue of ‘Electronics 
Australia,’ I must take your author 
to task over the use of the term ‘RMS 
Power.’ 


“The quantity which he calculates 
at the foot of column 1, page 92, is 
the average, or mean, value of the 
power and not the RMS value, as stated 
at the top of column 2. 


“Since energy js the average power 
multiplied by time then when the 
instantaneous power is fluctuating (as 
in all AC circuits) it is its average 
value which is significant.” 


(At this point in the letter, the 
correspondent sets down the maths 
related to basic AC theory to demon- 
strate his point. To reproduce this 
portion of the letter would have 
required special typesetting arrange- 
ments. He proceeds to the conclusion 
as follows:) 


“I consider that the RMS value of 
power has no meaning and should not 
be used. I have noticed the gradual 
introduction of the expression ‘RMS 
power’ into the literature over the past 
few years, mainly in advertisements, 
and have come to the conclusion that 
it is a term coined, in ignorance, by 
advertising managers to give an air of 


technical accuracy to their specifica- 
tions, 

“IT am most surprised therefore to 
see it used in a publication with the 
reputation of ‘Electronics Australia.’ 


“Apart from the above criticism, I 
would congratulate the author on an 
excellent exposition of the subject.” 


(T.B., Mosman, N.S.W.) 


I would not seek to argue against 
the basic point made by the corres- 
pondent; as a term, reduced to bare 
words, it is as dubious as he says. 


But, if he is surprised at our use of 
the term, J am equally surprised at his 
explanation for its wide adoption. 
Advertising managers may have had 
something to do with it but in a 
manner which is the very reverse of 
what he suggests. 


People were taking power output 
measurements on receivers and ampli- 
fiers long before I graduated to the test 
bench — many, many years ago — 
and the method used was as set out in 
the August article. 


You fed the amplifier into a resis- 
tive load of the recommended value 
and capable of dissipating the antici- 
pated level of power. If you were 
interested primarily in the performance 
of the output valve(s), the idea was 
to connect a resistor of the recom- 
mended plate load across the primary 
winding, leaving the secondary wind- 
ing unconnected. If the interest centred 
on the actual power output, taking the 
output transformer into consideration, 
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the load went across the secondary 
winding, being equal in ohmic value 
to the loudspeaker voice coil impe- 
dance, 


In either case, the idea was to 
centre attention across the actual load 
resistor, measuring the signal voltage 
developed across it just below the 
point of overload, as revealed by a 
cathode-ray oscillograph. The signal 
was sinoidal, usually at 1000Hz and 
the voltage was measured on an AC 
voltmeter calibrated to read in terms 
of RMS. 

As we said in the August issue, 
power output was obtained by apply- 
ing the formula: P=E?/R, 

Note that we simply said “power 
output,” both in the foregoing sentence 
and in the whole introduction to the 
subject in column 1, page 92 of the 

ugust issue. And that is the whole 
point or the matter. 


Up till a few years ago (or maybe 
a few more than a few) one simply 
measured power output by the stated 
method and quoted power output — 
with no adjectives except perhaps the 
one we mentioned in the beginning of 
the article, viz “undistorted power 
output.” 


But then various people came up 
with various ideas to yield a larger 
quotable figure for power output—and 
we can choose to. include advertising 
managers in this group if we want to! 
These new rating methods were out- 
lined in the article, some of them 
legitimate, some of them highly sus- 
pect. 

But, legitimate or suspect, they did 
create a problem. Since there were 
now several kinds of power output, it 
became insufficient to use the term on 
its own. One can talk about “music 
power output,” “IHF power output,” 
“peak power output” and so on; but 
but what term can one use to indicate 
that you want specifically to refer to 
power output of the old-fashioned 
variety? 

Since it is derived from an RMS 
measurement of voltage, it is not sur- 
prising that “RMS” should have been 
impressed as the adjective to qualify 
power output — as the easy way out, 
Far from being exploited by publicity 
experts to big-note their product, the 
expression came from an engineering 
level and from people with a strictly 
conservative outlook. 


Maybe the term js academically 
somewhat dubious but I imagine that 
it has gained acceptance because 
people know instinctively what it 
means and they haven’t been able ‘to 
think of a neater one, anyway. 

Which brings us to the point of 
what we actually said in the August 
article. Having explained the time- 
honoured and most _ conservative 


method of deriving a figure for power 
Output, we went on to Say: 


“The figure so obtained is frequently 
referred to as the RMS power output 
of the amplifier. Occasionally and 
alternatively, it is described as the 
steady-tone power output or the sine- 
wave power output, all terms which 
have fairly obvious reference to the 
method of taking the reading.” 

In the face of this quite explicit 
paragraph, I venture to suggest that it 
leaves little room for doubt that we 
were well aware of the point raised 
by our correspondent at the time the 
article was written. 


If we are to be criticised, it would 
be on the grounds that, having explain- 
ed the background of the terminology, 
we chose to conform to what is a 
pretty widely accepted usage. 


The trouble is that now T.B. has 
made an issue of it, he’s spoilt a 
beautiful friendship. We’ll never again 
be able to use the term RMS power 
output without being horribly con- 
scious of its shortcomings. 


Ah well... 


Tones on the mains 


As I type these paragraphs, the Oc- 
tober issue has just appeared on the 
streets, containing an editorial drawing 
attention to the growing nuisance of 
control tones superimposed on_ the 
power mains. There has been very 
little time for readers to react but 
here is a letter to go on with: 

“TI, too, would like to report a prob- 
lem with control tones on the power 
mains. 


“A good friend of mine is experienc- 
ing real difficulty with the 1050 Hz 
signal that our power supply author- 
ities send down the line to switch hot- 
water systems, street lights and what- 
have-you. 

“It belts into the TV sound, his 
transistor intercom. (not mains pow- 
ered) and even a transistorised  tele- 
phone amplifier. | 

“The power supply mob and_ the 
P.M.G, interference boys have spent 
a full afternoon at his place without 


A word for advertisers 


achieving anything. I believe they dis- 
covered that there was about 8 volts 
of signal on the line. 


“Any bright ideas?” 
(H.S., Bulimba, Qld.) 


No, I have no bright idéas at the 
moment. They’re all very dark and 
very nasty. 


The figure of 1050KHz seems to be 
about the usual one. Listening to it 
coming through the organ the other 
night, I was able to confirm that the 
signal in my area was pretty close to 
being in tune with C-1046. 


TV antennas 


A matter which continues to intrigue 
anyone interested in the quality of tele- 
vision pictures is the kind of image 
that many viewers seem prepared to 
put up with. 


I have heard it suggested that the 
teenager’s one criterion for accepting 
a transistor radio is that he or she 
should be able to recognise the tune. 


By the same token, the criterion 
whereby some would seem to accept 
television pictures is the simple one 
that they must move. 


Sometimes the poor pictute quality 
is due to plain maladjustment of the 
controls, 


Sometimes it is due to gross mis- 
alignment due to service on the IF 
strip, even to the replacement of a 
tuner, without taking steps to re-check 
the shape of the pass-band, 

But, over and above these factors, is 
the effect of poor antenna _installa- 
tions. Wrongly chosen antennas, poorly 
sited antennas, damaged or deflected 
antennas, badly installed and incorrect 
down leads all play their part in com- 
promising picture quality. 

If the effects are serious with mono- 
chrome television, they are going to be 
many times more serious when colour 
comes our way. Colour is splendid 
when it is disposed properly through- 
out the scene; it is grotesqué when it 
produces multi-coloured ghosts in place 


of grey ones. 


One of the lessons both industry and 


UUPODUROGARARULAOULEDERECECOCTAREEDUDUGRUEORDEOEREDREEOAEEOREOEORD EODEEEOEEISEROSEEEOR COSA RETERADERE 


This letter of criticism is not directed at the editorial or technical section 
of your excellent journal, but at the advertisers. Many of the advertisements 
are carefully planned, but a glance through recent issues confirms that others 
are not. Take just two examples from the July, 1968, issue: 


@ Pages 142-143. Just where is Newtown or Marrickville? No State or 
postcode is shown. Both places might be very well known to readers who 
live in the same city, but how is a prospective customer from the Northern 
Territory to know, short of looking things up for himself? 


@ Page 118: A firm claiming to specialise in. mail orders. No postcode 
shown. Some articles show the amount of postage required. Others leave the 


customer to guess, 


Postcode has been with us for quite a while now and the P.M.G. spent 
a lot of money on publicising it. Why can’t the business people set an 
example and save the buyers so much tedious thumbing through the postcode 


directory? 


If the advertisers only realised how much business is lost to them by 
not including the proper address and the postage in their advertisements, they 


might take a bit more care to include the information. 


I know of quite a 


few radio enthusiasts who are deterred from buying from certain firms because 
of the time and trouble with preliminary correspondence to find out how 
much they should remit with their orders. 


(R.H., Tennant Creek, N.T. 5760) 
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JEMCO 


NEW MODEL 
US-100 MULTIMETER 


combines high quality and wide 
measuring ranges of expensive in- 
struments with reasonable price. 


Overload Protection. 

Shockproof Movement. 

10 Amp D.C. and A.C. Current 
Range. 

D.C. Polarity Reversing Switch. . 
50 MEGOHM Res. Range. 

Large Clear View 4-inch Face. 
Carrying handle can be used as a 
stand, 
Excellent 
istics. 
SPECIFICATIONS: 

D.C. VOLTAGES 0.25/1/2.5/10/50/ 
250/1000 V (20,000 O/V) 


A.C. VOLTAGES: 
1000 V (5,000 OV) 


sar > aacanmmii S0uA, 1/25/500 mA 


Character- 


Frequency 


A.C. CURRENT: 10 A 


RESISTANCE: 0-50. MEG 
RX1/X10/X100/XK/X10K 


SIZE: 53 x 44 x 12 inches, 


WARRANTY: SPARE 
STOCKED LOCALLY. 


PRICE: $25 plus S.T. 
Leather Case Optional. 


PARTS 


Available ex-stock from leading 
Merchants or Sole Australian 
distributors. 


INDEVA PTY. LTD. 


24 Bellevue Road, Bellevue Hill, 
Sydney 2023 


Melbourne 


Telephone: Sydney 36-4401 
81 Brisbane 


2908, Adelaide 67-2246, 
27-336, Perth 8-2564. 
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& Mail this Coupon today for information 
on: 


MULTIMETERS 

PANELMETERS 

SIGNAL and 10 ILLATORS 
SIGNAL ECTORS and TRAC 


IN 
PHONES (MONO and 
ROPHONES and_ INTERC 
RADIO PARTS and COMPONENTS 


Please Print 
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2.5/10/50/250/ 


SEO 
“DELUXE” OR A 
“MINISCOPE” SOLDERING 


IRON _... Available from all leading 
retailers, automotive suppliers, hardware 


stores,electrical wholesalers-nation wide. 


AUSTRALIAN & OVERSEAS AGENTS: 


4721 COMPONENTS PTY. LIMITED 


(A subsidiary of International Resistance Holdings Ltd) 
THE CRESCENT, KINGSGROVE, 


ae N.S.W. 2208. TEL. 50 0111 
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In simple terms, what is meant by — 


CULTURED SINGLE CRYSTALS” 


The electronic components industry is being transformed by 

a new kind of “’farming’’—cultivation and growth of single 

crystals in the laboratory, Increasing numbers of electronic 

components are no longer manufactured. They are cultured 
instead, like so many electronic pearls. 


What accounts for this fundamental 
change is the fact that materials scien- 
tists have recently learned to re-form 
many ordinary solids into _ single 
crystals whose purity 3 and perfection 
surpass that of anything produced in 
nature from a snowflake to the a 
diamond. When suitably processed, 
is these crystals that become the shiv, 
rugged, low-cost, solid-state devices that 
have remade the face of the electronics 
~ industry in the past 20 years. 


Such is the nature of transistors for 
amplifying and switching electric cur- 
rents in a _ circuit; semi-conductor 
diodes far ‘converting alternating to 
direct current and for producing high- 
frequency microwaves; and integrated 
circuits that perform the functions of 
whole assemblies of discrete com- 
ponents in fragments of silicon no big- 
ger than the wing of a fly. 


Such, too, are solar cells that con- 
vert sunlight directly to electricity to 
power the present crop of space 
vehicles; masers for use in amplifying 
the radio emissions of distant stars and 
galaxies for study by astronomers; and 
lasers for generating intense beams of 
coherent light, which may one day be 
used in place of ordinary electrical cir- 
cuits to carry information in advanced 
computers and communications  sys- 
tems. 

The reason these crystals have so 
transformed the electronics industry 
lies, at base, in the nature of the single- 
crystal state itself. In essence, single 
crystals are composed of atoms 
organised on a large scale in vast three- 
dimensional mosaics whose architec- 
tural order, precision, and symmetry 
far exceed anything man has_ yet 
achieved in cathedral or skyscraper. By 
contrast, ordinary solids are a hodge- 
podge of ill-fitting atoms lumped to- 
gether in jerry-rigged compounds shot 
through with fractures, holes, strains, 
and other architectural anomalies. In- 
deed, if they were buildings, they 
would be condemned. 

Because of this difference, the same 
electronic, magnetic, optical, acoustical, 
and other properties inherent in a poly- 
crystalline solid are invariably more 
pronounced, more accessible, and far 
more amenable to control when that 
solid is recast into single-crystal form. 

Another fact about single crystals is 
that they are not built. They are 
“grown.” This occurs in the sense that 
a stalactite grows from a cave roof, 
or rock candy grows in a solution of 
sugar, or frost crystals grow on a 
windowpane in mid-winter. In fact, 
many of the most valuable constituents 
of the earth’s crust have grown this 
way over the 44 billion years since its 
formation. 


Finally, it is of interest, too, to 
realise, that, with the exception of 
glasses, most atoms in the gaseous or 
iquid state prefer to organise them- 
selves into single crystals, upon cooling, 
because such action represents the least 
line of resistance for them, in an 
energy sense. 

Seen in this light, 
single crystals —- whether in the 
microcosm of nature or in_ the 
microcosm of the laboratory — is a 


the growth of 


‘matter of creating the right kind of 


climate and the proper “soil” condi- 
tions. Mother Nature takes care of the 
rest. 

Full appreciation of this fact in the 
electronics industry followed invention 
of the transistor in 1948 and has led 
since to a novel form of agriculture in 
which materials technicians seed, grow, 
and harvest single crystals of a wide 
variety of materials that are then 
cleaned, chemically processed, and 
ge for sale in plastic or can, 
ike so many fruits and vegetables. 


A_ single crystal of calcium 
tungstate grows gradually from 
a molten mass of raw materials 


contained in the, platinum 
crucible below. The crystal of 
calcium tungstate, when grown, 
will be machined, polished, and 
transformed into a_ Solid-state 
laser that will produce a power- 
ful and continuous beam of 
infra-red light. 
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The Johnny Appleseed of this latter- 
day agronomy is probably Johann 
Czochralski, a German physicist, who, 
in 1917, developed a crystal-growing 
technique that was used eventually to 
produce the first commercial transistors. 
Not that crystals had never been grown 
before. Alchemists had succeeded in 
growing copper sulphate cure-alls and 
alum astringents in single-crystal form 
early in the Middle Ages. 


But, crystal-making did not become 
a serious business until 1902, when the 
French carborundum manufacturer, 
Auguste Verneuil, developed his fam- 
ous “flame fusion” technique for grow- 
ing rubies and sapphires of gem 
quality. What he did was to place a 
chip of sapphire on a ceramic spit and 
hold it under an intense flame through 
which sifted a powder of aluminium 
oxide (raw sapphire). The powder 
particles melted instantly in the flame 
and fell in molten droplets into the 
sapphire chip, where they solidified in 
accord with the atomic pattern on the 
surface of the chip. In so doing, they 
added to the structure of the chip in 
the same way that new bricks add to a 
brick wall. What Verneuil had done 
was to make the sapphire “grow.” How 
this happened could not be explained, 
however, until 1912, and the discovery 
of X-ray diffraction by Max von Laue 
and others in Germany. 


The very short wavelengths and 
enormous energies of X-rays made it 
possible for Laue to probe the surface 
and substructure of solid materials for 
the first time, and to reveal by X-ray 
reflections that single crystals are dis- 
tinguished by an atomic order and 
purity undreamed of in the structure of 
ordinary solids. In fact, he found that 
single crystals are assembled according 
to a plan, as though from an archi- . 
tect’s blueprint, and that each contains 
a fundamental unit or cell, which is 
repeated again and again throughout 
its structure. 


Furthermore, he learned that single 
crystals are built from no more than 
seven such units, the most common of 
which is the cube. Also, though these 
units frequently consist of atoms of 
one kind only — carbon, in the case of 
diamond — he discovered this did not 
have to be so. The basic unit of table 
salt crystals, for example, is a cube 
consisting of sodium and_ chlorine 
atoms stationed in alternate corners. 


Armed with these insights and in- 
spired by Verneuil’s success, Czochral- 
ski decided to turn flame fusion on its 
head by inverting a “seed” crystal — 


*Reproduced by courtesy of the RCA 
journal, “Electronic Age.” 
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HEAR HOW GREAT A DIVERGENT 
LENS SPEAKER SYSTEM CAN BE 


MODEL 8200 IMPERIAL GRENADIER 


Technical Specifications: Frequency Response—~30-20,000 
cps. Nominal impedance: 8 ohms. Power handling cap- 
acity: Music Power maximum undistorted 100 watts. 


The Model 8200 is in custom iad cabinet ipatetietion, 
too. Even for that special wal) . bullt right in 


in customised wali units, or your existing cabinets and 
consoles. Design your own stereo system. The Grena- 
dier's component, separately and combined, ar the finest 
available. with » » « precision 


ARMSTRONG—MADE IN ENGLAND 


Compare the Armstrong with any tuner, ampli- 
fier or tuner/amplifier if even remotely compar- 
able and you will find that the Armstrong is not 
only the best value but IS THE BEST. Also full 
range of valve models always in stock —- Models 
222, 221, 127, 227 and 226. Also fully transistor- 
ised models 421 and 426. Specifications below: 


series 400 


AMPLIFIER AND CONTROL UNIT 
SECTIONS 421, 425. 426 


RMS Power Output 15 watts per channel, 4 to 16 ohms 
Music Power (IHFM) 20 watts per channel, 4 to 16 ohms 
Power Response 15 watts RMS, 20--20,000 Hz 
—1. dB. 
Frequency Response 20-20,000 Hz+-1 dB 
Harmonic Distortion Less than 0.5% at 1 kHz measured 
at 15 watts output 1 dB 


Crosstalk Better than 40 dB 

Channel Matching +1 dB 

Bass Control +10 dB at 70 Hz 

Treble Control +10 dB at 10 kHz 

Balance Control Maximum to zero each channel 

Rumble Filter —6 dB at 30 Hz increasing at 

lower frequencies 

Treble Filters 1. 6.5 kHz—3 dB, 10 kHz—25 dB 
2.4.5 kHz—3 dB, 9kHz—-40dB 

Loudness At 1 kHz reference (—-20 dB), 


70 Hz+10 dB, 10 kHz+5 dB 
Tape Recording 


Output 400 mV Low impedance 
Headphone Output Suitable for all stereo phones 
Inputs Sensitivity Hum & Noise 
(reference 15W) 
Tape Playback 400 mV —70 dB 
Radio (421 only) 100 mV ~-60 dB 
Pickup 1. Ceramic 60 mV —55 dB 
Pick up 2. Magnetic 3.5 mV — 65 dB 


ATSCHAUB-LORENZ 


SCHAUB-LORENZ STEREO 4000 


A completely new stereo tuner/amplifier, fully 
transistorised with impressive performance, re- 
markable versatility and new distinctive styling. 

Four wavebands (VHF/FM, SW, MW, LW), 
31 transistors, 17 semi-conductor diodes, 2 recti- 
fiers, transformerless push-pull output. 1|8-watt 
output per channel, music power—2 x 25 watt, 
dimensions—54.4 x 8 x 28 cm, weight approx- 
imately 7 kilograms. 

For further information write to Recorded Music 
Salon. 


Empire's 999VE-— 


The long-playing cartridge that doesn’t 
weor out your records, 


Two independent laboratory tests, two virtually 
identical sets of findings charted and described, 
two spectacular demonstrations of the 999VE's 
superlative stereo performance. And how does 
the 999VE stack up against the other "light- 
track’ cartridges on today's market? Hi-Fi/ 
Stereo Review compared them all for low-force 
tracking ability, and rated the 999VE Number 1! 


TECHNICAL SPECIFICATIONS— 


Frequency Response 6-35,000 cps. 
Output Voltage 5.0 mv. per channel 
Channel Separation more than 30 DB 


Compliance 30 x 10°%cm/dyne 
Tracking Force + to 14 grams 
Stylus 2x 7 mil 


bi-radial. elliptical 

hand polished diamond 
Terminating Impedance 47,000 ohms 
Stylus Replacement S 999 VE—ERD Purple 


SOLE AGENTS FOR AUSTRALIA FOR WORLD'S BEST HI-FI STEREO EQUIPMENT 


RECORDED MUSIC SALON 
23 Collins Street, 
MELBOURNE 3000 
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TRUE FIDELITY 
C. PINCZEWSKI 
Tel. 63-6257 


corner of the mechanism, This pre- 
cisely machined brass wheel runs free 
on its shaft. Its function is to smooth 
out any variations in speed. Its coun- 
terpart is the flutter filter seen on 
many tape recorders. 

The tape runs over the record head, 
three playback heads, and an erase 
head at a speed of about 12 inches 
per second, The separation between 
heads is approximately uniform, and is 
such that a given point on the tape 
takes about 110 milliseconds to go 
from one head to the next. After pass- 
ing over the rubber drive roller ten- 
sion arm, and inertia wheel, 4 point on 
the tape again passes over the record 
head to be recorded again. 

What about the selection of 110 
milliseconds as the period between re- 
verbatory repetitions. That may seem 
a little long from one standpoint. Many 
workers have felt that it is a prime 
necessity to keep the period between 
repetitions short enough so that in no 
circumstances can repetitions be heard 
separately rather than blending into an 
apparently continuous decay. This ap- 
proach has some merit, and in a real 
auditorium there are so many different 
reverberation periods due to different 
trains of repetitions from various sur- 
faces that discrete repetitions are 
almost never apparent. 

It is an empirically proven fact, 
however, that even in the typical audi- 
torium, which has so many complex 
reverberation paths, the ear seems to 
“select” the longest period between re- 
petitions, which represents the refiect- 
ing surfaces which are furthest apart, 
and judges from that alone the size 
of the auditorium. 

In an artificial system, if all the 
periods between repetitions are short, 
the hearer gets an impression of a 
small room—which is unpleasing to be- 
' gin with and may also sound highly 
unnatural if the system can at the same 
time give long decay times which 
would never occur in such a small 
room. This is one of the main fail- 
ings of spring systems, 

It is therefore far better to choose 
the longest period between repetitions 
which can be tolerated without caus- 
ing discrete sounds in most cases, be- 
cause this sounds like a large room. 
A note must last at least 110mS to 
avoid discrete repetitions in the Re- 
verbatape system, but this is still a 
very short staccato, and the repetitions 
will be apparent only near the full- 
reverberation control settings. 

Faster music, wnich is likely to have 
larger numbers of staccato notes, 
would always call for a reduced rever- 
beration-time setting to attain clarity. 
_ Then any discrete repetitions that may 
occur do not last long and are covered 
or masked by the following music. The 
compromise of 110mS has proved over 
a long period and with the widest pos- 
sible variety of music to be a good 
one, 

It can, however, cause difficulty with 
some kinds of program material if im- 
properly used. The sounds of speech 
are extremely staccato, and so are 
those of some instruments such as 
piano and harpsichord. When it is 
used for these sounds, the control must 
not be turned up too high, Oddly 
enough, when the unit is used with a 
guitar amplifier, no problems arise. 
Evidently, the decay of sound after a 
guitar string is plucked is so smooth 
that it approximately follows the re- 
verberative decay. 


The initial specifications upon which 
the total design is based were arrived 
at on a purely subjective basis. While 
the science of acoustics can tell us— 
at least in part—how to achieve certain 
reverberation characteristics in building 
a hall, the question of what these 
characteristics should be is still a mat- 
ter of what an experienced musician 
feels is best. 

This subjective approach is entirely 
valid because music itself, being an art, 
is intended to affect the emotions. Man 
has not vet learned to analyse himself 
enough to make reliable correlations 
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Figure 2: The unnatural effect 
of controlling a reverberator by 
reducing the relative gain of the 
reverberation channel. Abrupt 
drop in level occurs after sound 
source ceases, followed by decay 
with unchanged slope. 
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Figure 3; Natural decay charac- 

teristics for various reverber- 

ation times, as given by the 
Reverbatape unit. 


between scientific criteria, such as 
meter readings, and human emotional 
reactions. _ 

The equipment used for determining 
the design objectives was a large, 
specially built machine mounted in a 
6-foot rack. It had a large tape deck 
with means for driving tape at various 
speeds and several record-playback 
heads which could physically be moved 
to obtain any desired separation be- 
tween them. The rack had 6 ampli- 
fiers, a multitude of switches, and con- 
trols for volume and equalisation, and 
facilities for doing almost anything. 


In several months of experimenting 
with a number of heads, head place- 
ments, tape speeds, equalisation to de- 
termine relative reverberation times for 
various parts of the audio spectrum, 
and the like, the final requirements for 
the production units were obtained. 


Except to determine what had been 
achieved finally, meters. were not used; 
for every test, organ and other music 
was played through the system and 
listened to by several sets of trained 
ears. Only two results were desired: 
the utmost realism; and the ability to 
control reverberation to fit various 
kinds of music while maintaining com- 
plete realism at each control setting. 


It was discovered during this phase 
that the control methods usually used 


ELECTRONICS Australia, November, 1968 


in artifical reverberation systems — 
especially the spring units—were unrea- 
listic. Usually there is a direct chan- 
nel, through which sound goes without 
added effect, and a parallel reverbera- 
tion channel in which reverberative 
repetitions are added to the original. 
These are combined at their outputs. 
To reduce reverberation time, a con- 
trol simply reduces the gain of the re- 
verberation channel, so that relatively 
more direct sound is heard, 


Figure 2 shows the result. With full 
reverberation setting, the direct sound 
ig represented by line A. The sound 
source ceases (the player releases a key) 
at time X. Then the reverberation 
causes a slow decay along line B. 
When the reverberation is turned 
down, the direct sound A stops at time 
X. There is then an abrupt drop in 
level (Y), after which the decay occurs 
at the same rate (C) as before. No 
real auditorium. does this. Instead, the 
decay always begins smoothly just 
when the sound source is removed. 


Figure 3 shows this effect at various 
total reverberation times. Each decay 
curve B, C, D, E, is a smooth one 
beginning at point X, without any 
abrupt drop after cessation of source. 
The decay slopes are different. To 
accomplish this necessary bit of realism 
in the Reverbatape Unit a new 
kind of attenuation system had to be 
designed——one which would place the 
output level at each reverberator repe- 
tition a certain number of decibels less 
than the last at all control settings, the 
“certain number” of decibels changing 
with control settings. This is described 
in detail later. 


Being essentially a tape recorder, the 
Unit requires the usual stages—record 
amplifier, bias-erase oscillator, a play- 
back amplifier for each head — plus 
special stages. The electronic section 
employs 11 identical small-signal tran- 
sistors, two power transistors, and a 
zener diode and four silicon diodes in 
the power supply. All the circuitry is 
built on a single printed wiring board. 
The board also contains the regulated 
power supply (except for the power 
transformer), which furnishes about 
S0mA at 30 volts, about 1.5 watts of 
power for the whole electronics. 


Figure 4 is a complete schematic 
diagram of the RV-3 Reverbatape 
Unit. Everything shown is on_ the 
printed circuit except the motor, fuse 
and power transformer. 


The Unit is usually operated with 
unity gain. A presetting system makes 
it possible to adjust the Unit, as nor- 
mally supplied, to obtain maximum sig- 
nal-to-noise ratio (maximum record 
level on the tape) as well as unity gain, 
over a range of maximum signal level 
of 0.3 to 3 volts RMS. 


The presetting system consists of in- 
dependent input and output controls, 
each having a total range of approxi- 
mately 20dB. The input control is set 
for whatever maximum signal level is 
available within this range and the out- 
put control is adjusted so that the same 
signal level appears at the output. 

As long as the maximum signal feed- 
ing the input of the Unit falls within 
the 0.3-to-3-volt range, the Unit can be 
adjusted for maximum signal-to-noise 
ratio while maintaining a one-to-one 
signal ratio between input and output. 

Adjustment for unity gain is not 
actually necessary. There may be 
either a gain or loss between input and 
output, as seems desirable in a par- 
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NEW from QUAD 
SOLID STATE 


303 POWER AMPLIFIER AND 
33 CONTROL UNIT 


QUAD has introduced two new 
models, the SOLID STATE Quad 
303 and Quad 33. What's new in 
these models? . . . 30 watts power 
rating (R.M.S.) per channel with 
frequency response of—1 db, 20 
to 35,000 Hz. Fully silicon 
transistorised. 

Entirely new. circuit design 
provides outstanding high quality 
reproduction and output circuit 
protector which cannot be 
accidentally upset by misuse, 
overdriving, shorting or 
disconnecting speakers. 

Distortion is less than 0.03% 
at any level up to 45 watts per 
channel into an 8 ohm load at 700 
Hz and is 10 times lower than 

in the best of valve amplifiers. 
With the professional look and the 
professional touch, the price of these 
two new Quad units is $486.00. 


QUAD ELECTROSTATIC 
LOUDSPEAKER 


Using closely coupled moving elements 
some 200 times lighter than the 
diaphragms of moving coil loudspeakers, 
and being entirely free of cabinet 
resonances and colouration, this 
loudspeaker overcomes the usual 
major problems of loudspeaker design 
and provides remarkably natural 
reproduction of sound. The real test 
is to listen to the music it reproduces | 
—a comparative demonstration is 
strongly recommended. ; 


QUAD for the closest approach 
to the original sound. 


4 Please send me a copy of the new QUAD leaflet. 


IVE cnn accessed vains ; i 
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ul ADDRESS ........ euandiiee pata aaa dae aenee an i 


BRITISH MERCHANDISING PTY. LTD. 
Q 49-51 York gael Sydney. Telephone 29-1571. : 


sole Australian agent.) 


| ea ee ee 
108 ELECTRONICS Australia, November, 1968 


ticular application. The Unit may have 
as much as 20dB gain or as much as 
20dB loss. 

The input stage, transistor 5, has a 
gain of about 26dB. Resistor 2 
(470,000 ohms), in series with the in- 
put, provides a loss of about 26dB of 
the input signal, due to the voltage 
divider composed of this resistor and 
a base-to-ground impedance of about 
22,000 ohms. In effect, the input im- 
pedance of the Unit, as normally 
supplied, is nearly 500,000 ohms and 
the gain for the first ‘stage is 1. This 
high impedance makes the unit suitable 
for insertion into high-impedance 
vacuum-tube circuitry without running 
into loading problems. 

It is feasible to reduce the value of 
resistor 2 to increase the sensitivity of 
the Unit if desirable in some applica- 
tions, although the input impedance 
will decrease as the value of 2 is 
reduced. The maximum - sensitivity 
possible is 0.15 volts’and is achieved 
when 2 is zero. Under these condi- 
tions the input impedance is about 
22,000 ohms, | 

The input stage is of the “H” con- 
figuration having most of the emitter 
resistance bypassed (11) sufficiently to 
keep the response flat to well below 
the audible range, Part of the collec- 
tor resistance, 6-7 is’ the input control 


7. 

The 1,000-ohm part (8) of the 
emitter resistance is bypassed by 9 
which is small enough to result in a 
response at control 7 which begins to 
rise at 2KHz and reaches plus 12dB 
at 10KHz. The response at this point 
is shown by curve A of figure 6. This 
pre-emphasis (which is cancelled in a 
later stage by a complementary de- 
emphasis) is instrumental in reducing 
to a low level the hiss at the output of 
the Unit. 

The signal leaving the input stage is 
applied simultaneously to the output 
stages and to the recording system. The 
signal passed to the output stages even- 
tually emerges at the output unaltered. 
This is called the direct signal. 

The signal going. to the recording 
channel is first passed through a volt- 
age divider (13 and 14) before going 
through control A (one section of the 
three-gang Reverbatape Control) and 
finally reaching the base of transistor 
19, the recording preamplifier. The 
purpose of the voltage divider is two- 
fold: it adjusts the signal level to that 
required at the base of transistor 19 
and provides the proper source imped- 
ance for control A. Capacitors 12 and 
16 are simply DC blocking capacitors. 

The recording preamplifier stage, 
transistor 19, is virtually identical to 
the input stage. Capacitor 21 provides 
pre-emphasis as in the input stage but 
for a different reason. Here, treble 
pre-equalisation is introduced to coOm- 
pensate for the high-frequency play- 
back loss of the playback heads. The 
response at the collector of transistor 
19 is that shown by curve B of figure 5. 

The output of transistor 19 is direct- 
coupled to the base of transistor 235, 
the recording amplifier. This operates 
as an emitter follower with the record 
head connected from emitter to ground 
through suitable series resistance. This 
resistance is divided into two equal 
parts, 28 and 29, with the record head 
inserted at terminals R and Ril. 
Capacitor 27 blocks the emitter DC 
voltage. The series resistance totals 
about 11,000 ohms, which is sufficient 
to cause constant audio current at all 


to its limit, the electronics are opera- 
ing well below the distortion point. 
The maximum reserve occurs in the 
record preamplifier and amplifier—a 
hefty 17dB. 


In spite of the fact that the Rever- 
batape Unit has the peculiar charac- 
teristic of having the noise output of 
three tape recorders, but the net audio 
signal of only one, plus re-recording 
feedback, the signal-to-noise ratio is 
about 50dB below maximum undis- 
torted output at maximum reverber- 
ation, very comparable to the ratio 
specified for high-quality broadcast 
tape recorders, At the more normal 
setting number 7 on the control dial, 
the ratio is about —53dB; with rever- 
beration off, about —55dB. These read- 


A, D, E, §, G 
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ings include al] audible hum and noise 
below 20KHz. 


The control system is one of the 
most important Reverbatape features. 
The pipe organist in a church is stuck 
with whatever reverberation character- 
istics the church happens to have, but 
No one characteristic can suit all kinds 
of music. 


_ Reverberation time is defined as the 
time required for a tone of 512Hz 
(an octave above middle C) to decay 
60dB. If this takes perhaps 6 
seconds, the hearer receives an aural 
impression of a very large and im- 
pressive auditorium. However, such a 
time is suitable only for slow, stately 
music, Faster music becomes blurred. 


An extreme case is the Cathedral of 
St. John the Divine, in New York, 
where the reverberation time is around 
nine seconds, While a reverberation 
time this long is impressive for very 
slow music{ it makes the playing of 
faster, more complex music, such as 
counterpoint, very difficult, and the 
aural result is unclear. Nonetheless, 
long reverberation times are sometimes 
desired for novel effects. 


The Reverbatape Unit is so cali- 
brated that when the control is at 
maximum the output of the Unit due 
to signal from the first playback head 
is about 1dB less than the output due 
to the direct signal. Output due to 
the second head is 1dB less than that, 
and signal due to the third head is 
still another decibel lower. Output of 
the third head is also fed back to the 
record amplifier and re-recorded, so 
that this cycle continues — each suc- 
oeesing repetition 1dB less than the 
ast. 

With this control setting, and with 
the repetitions spaced 0.11 second 
apart, it takes 60 repetitions or 6.6 


seconds for an attenuation of 60dB, 
and this is the maximum reverberation 
time of the device. In testing, the 
maximum reverberation time of the 
Unit may not seem this long unless the 
original sound is loud enough so that 
after six seconds the sound, which is 
now down 60dB, can still be heard! 
The ears actually sense the rate at 
which the sound is decaying. 

Music requiring greater clarity re- 
quires shorter reverberation times. 
These are obtained when the control is 
rotated counter-clockwise by increasin 
the attenuation between played-bac 
repetitions. For example, when the 
setting gives 2dB between repetitions, 
only 30 repetitions or 3.3 seconds, is 
needed to reduce level by 60dB. The 


exist, even though 

the overall re- 

sponse of the 
Unit is flat. 
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control is continuous from maximum 
down to zero. The following explana- 
tion of how it works requires careful 
attention to avoid confusion. 


Maximum reverberation time is ob- 
tained with the sliders of controls A, 
B, and C all the way up. (These con- 
trols are ganged and make up the Re- 
verbatape Control). Control A then 
sends signal to the recording 
amplifier 25. Signals from the three 
playback amplifiers join at the base of 
transistor 114. With the Control all 
the way up, the calibration potentio- 
meters 57, 76, and 95 have been so 
set at the factory that the signal reach- 
ing 114 due to head 2 is 1dB less than 
that due to head 1; and the signal at 
114 due to head 3 is 1dB less than 
that due to head 2. In other words, 
the outputs due to the three playback 
heads are 1dB apart. 


Let us specify certain terminology. 
Let us always refer arbitrarily to the 
level of signal appearing at the Unit's 
output terminals due to passage 

the direct channel and not 
from the recording system as OdB. 
With the Control at maximum, the 
three calibration potentiometers 57, 76 
and 95 have been adjusted so that sig- 
nal appearing at the output terminals 
due to ge Geng head 1 is at a level 
of —1dB, that due to head 2 at —2dB, 
and that due to head 3 at —3dB. 


Signal from playback head 3 not 
only goes through resistor 108 to join 
the other signals at the base of 114; 
it also goes through resistor 104 to 
control A for re-recording or feedback. 
This signal appears at the control 
along with the signal from the Unit's 
input. However, the signal appear- 
ing at the control from head 3 is 3dB 
lower in level than the signal due to 
the device input. 


This 3dB-less relationship, which is 


Goodmans 
audio 
SUE 


Comprising Maxamp 30 
Amplifier, two Maxim Loud- 
speakers and Record Player. 


Goodmans Maxamp 30, fully 
transistorised § stereophonic 
high nee amplifier 15+-15 
watts, solid state. 


Goodmans Maxim loud- 
speakers, amazingly compact, 
complete full range hi-fi re- 
production. 
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The new Garrard Synchrolab 
SL95 complete in Teak case 
with tinted flexiglass lid. 


UNITED RADIO 


DISTRIBUTORS PTY. LTD. 
te 32, Ash Street 


Angel Arcade, Sydne 
Telephones: 28.3718, 28.3926 


OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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Model CE-1a ! ee bf ina Model CE-2a 
} s | Type: Acoustic Suspension Speoker System. 
Speakers: 12” Woofer, Orthodox Mid-range Horn unit. 
two 2" Horn Tweeters. 


Type: Acoustic Suspension Speoker System. 
Speokers: 12” Woofer, 5" Mid-range unit, 2” Horn Tweeter 
Frequency Response: 25—20,000 Hz. 


Power Rating: 50 watts (Music). - ~~ Ss } Frequency Response: 25 —20,000Hz. 
Impedance: 8 ohms. i“ ~~ ° aU eee Power Rating: 50 watts (Music). 
Crossover Frequency: 800Hz. 5.000Hz. . we a impedance: 8 ohms. 


Finish: Oiled Walnut Finish. i ef a i} Crossover Frequency: 800 Hz. 5,000 Hz. 
_ Dimensions: 14-3/8"(W), 23-5/8"(H), 11-13/16"(D). 1 ’ . i Finish: Oiled Walnut Finish. 
Weight: 33lbs. (Net). i as a i Dimensions: 14-3/8°(W), 23-5/8"(H), 11-13/16"(D). 
Accessories: 3 kinds of Saran grilles. Hi to se Weight: 35 Ibs. (Net). 
Cord with a chip j connecting an amplifier. Accessories: 3 kinds of Soran grilles, 
s Cord with o chip tor connecting on amplifier. 


The new development in Big Sound. The fruits of intensive research in Acoustic Suspension Sound application. 
Speakers CE-1la and CE~2a produce very nearly the same rich tone and wide range—with less volume—as larger 
famous speakers regularly used for theaters and concerts. 

Stable ultra-bass, vivid, thrilling intermediate and treble sounds transform your listening room into a theater. 
And much more. Input terminal for exclusive woofer use. Detachable saran grilles, each in a different pleasing 
shade, add color variety to listening pleasure. 

For the best listening we recommend playing with the saran grilles detached. But don’t worry. As you can see, 
our speakers are always good looking even in a state of semi-dress. With the tuning knobs set in the face, fine 
adjustment is never a chore. Made by the people who really know speakers. Crysler. 


You can buy them at 
RADIO PARTS PTY, LTD. in Australia 
Head office: 


562 Spencer Street, Melbourne |... Catalog ELECTRIC Cco., LTD. 


Telephone orders: 30 2224 
P on Request No.1-10,SASAZUKA 2-CHOME, SHIBUYA-KU, TOKYO, JAPAN 
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The Schober Reverbatape Unit measures 104 inches wide, 7-7/8 inches high and 5 inches deep. Looking at 
the rear of the Unit, the printed wiring board and motor can be seen. 


determined by choice of the compon- 
ents, is always present. Since the sig- 
nal obtained at the base of 5, recorded 
and played back through head 1, re- 
sulted in a system output of —1dB, 
the fed-back signal produces a system 
output 3dB less than that, or —4dB. 
This is 1dB less than the output due 
to the original head 3 signal, and it 
continues the scheme of continual 1dB- 
apart repetitions. 

We may also consider that, due to 
the setting of calibration potentiometer 
76, the output of head 2 has a perm- 
anent 2dB attenuation, and that of 
head 3, due to the setting of 95, has 
a permanent 3dB attenuation. Adding 
—3dB to each of these for the second 
round of signals produced as the result 
of the feedback gives 3dB less than 
the original —2 for head 2, or —S, 
and 3dB less than the original —3 
for head 3, or —6. Thus the action 
continues, repetitions at the output al- 
ways 1dB apart. 

So far, the three ganged control pot- 
entiometers have always been at maxi- 
mum. Before moving them, we must 
explain that they have special tapers, 
so that in any position the attenuation 
given by control C is always twice that 
(in decibels) of controls A or B, which 
are identical. Thus, if the contro] 1s 
set so that A attenuates its signal 3dB, 
then control B has 3dB of attenuation 
and control C attenuates by 6dB. 


Let us now reduce the control set- 
ting so that A and B have 1dB of at- 
tenuation each — and C has 2dB, 


The input signal passes through con- 
trol A and suffers 1dB of attenuation. 
The output of head 1 is thus 1dB less 
than with the control wide open. In- 
stead of appearing at the system output 
at —1, it appears at —2. 

The output of head 2 is also 1dB 
less than before due to control A. It 
also suffers another 1dB of attenua- 
tion in control B, making a total of 
2dB. Therefore, instead of being at 
——2 as originally, it is now at —4, 

The output of head 3 is also 1dB 
less than before due to control A. It 
also is attenuated 2dB more by control 
C, making a total of 3. So instead of 
appearing at the output at —3, it ap- 
pears at —6, 

You will note, therefore, that at this 
control setting, the system outputs due 
to the three heads are respectively 
—2, —4, and —6 with respect to our 
standard OdB_ direct channel. The 
reverberation time is reduced, but the 


decay curve, composed of equal decre- 
ments in repetitions, is still linear, 


Now let us consider the fed-back 
signal with this control setting. Since 
the signal to the recording head is at- 
tenuated 1dB by control A and control 
C attenuates the head-3 signal by 2dB 
more, the fed-back signal arrives at 
control A 3dB lower than it was be- 
fore. In going to the recording ampli- 
fier it passes through control A, for 1 
more decibe] of extra attenuation. It 
therefore comes to the record amplifier 
attenuated by a total of 4dB more than 
it did when the control was wide open. 
When the control was wide open, the 
fed-back signal produced a system out- 
put of —4dB due to head 1. Subtract- 
ing 4dB from that, the fed-back sig- 
nal with the new control setting, due 
to head 1 is —8dB, which continues 
the cycle of 2dB decrements. 

For a littl mental exercise, 
you can postulate other control set- 
tings and additional feedback cycles; 
you will find that decrements between 
repetitions are always equal. 


_Control rotation does not produce 
linear increments of reverberation time; 
there is, so to speak, a special “taper.” 

The numbers on the control dial do 
not indicate seconds of reverberation 
time; they are merely reference num- 
bers. As the control is advanced from 
0, reverberation time increases rapidly 
up to a setting of about 14 or 2 on the 
dial. As the control igs advanced be- 
yond about 2, reverberation time in- 
creases much more slowly. The num- 
ber-2 setting on the dial provides about 
the minimum reverberation necessary 
for any effect at all. 


_ Thus, virtually unusable reverbera- 
tion times are relegated to a small por- 
tion of the total control rotation while 
those which are the most useful are 
spread out over the greatest part of the 
range. 


To add the Reverbatape Unit 
to an audio system of any kind, whether 
it be an electronic organ or a high- 
fidelity, recording, or broadcast system, 
it is only necessary to find a point in 
the amplification section where the 
maximum audio voltage is something 
between about .3 and 3 volts RMS (if 
the Unit is to be used as normally sup- 
plied). 

Such a point may be beween two 
voltage-amplifier stages, for instance. 
Or in a Schober Organ or a high-fidel- 
ity system, it may be between the or- 
gan or preamplifier output and the 
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power amplifier. The circuit is broken 
at this point and the organ output, 
which is normally fed directly to a 
power amplifier is fed instead to the 
input jack of the Reverbatape Unit. 
Then the output jack of the Unit is fed 
to the amplifier. 


The Unit itself is attached to any 
convenient surface within the organ or 
equipment cabinet with a pair of uni- 
versal brackets. The Control may be 
fastened directly to the organ stop 
board or to any wood or metal panel. 
A plastic control box is also available, 
for easier installation in some cases. 
It can be fastened to the organ just 
below the lower manual usually with- 
out screws and without marring the 
woodwork. 


In each installation, the output poten- 
tiometer must be set in such a way 
that the maximum available signal will 
just about fully modulate the recording 
system. In practice the way to do this, 
at least with an organ, is to hold down 
the keys, pedals and stops giving the 
loudest desired sound and then slowly 
advance the potentiometer on the print- 
ed circuit until obvious distortion sets 
in; the pot is then backed off until the 
distortion just disappears. The output 
potentiometer may then be set for what- 
ever output is desired—either the saine 
as the input or a different value. Both 
the input and output potentiometers 
“the available from the front of the 

nit. 


Note: The word Reverbatape is 
a registered trademark of The Schober 
Organ Corporation. Patents have been 
applied for on the device described in 
this article. 


EDITOR’S NOTE: The information 
given in this paper should be of major 
interest to hobbyists who may have 
contemplated the design and construc- 
tion of a tape reverberation unit. It 
must be emphasised, however, that 
neither “Electronics Australia” nor the 
Schober Organ Company is prepared 
to enter into any correspondence re- 
garding such a project. The Schober 
Company also emphasises that they 
will not in any circumstances supply 
individual components, A complete kit 
for the Schober Reverbatape Unit, as 
described in this paper, can be obtain- 
ed from Schober Organs (Australia), 


124 Livingstone Avenue, Pymble, 
N.S.W. 2073. gj 
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Sansui ends the hit 'n miss way 
of building stereo systems 


If you were to build a 100 watt 
stereo system that could approxi- 
mate this all-Sansui system in 
performance, compatibility and 
styling, you’d have your work 
cut out for you. 

It was built by the world’s 
leading audio-only specialist. As 
such, it incorporates every ad- 
vancement made in audio engi- 
neering to date. The 100 watt 
Sansui 2000 AM/FM Multiplex 


r 


AM/FM Stereo Receivers 


Stereo Receiver features a pow- 
er bandwidth from 20 to 40,000 
Hz with a distortion factor that 
never exeeds 0.8%. The 40 watt 
SP-200 is a 3-way 5-speaker sys- 
tem with Sansui’s exclusive pipe 
duct bass reflex enclosure for 
faithful sound reproduction 
throughout a 35 to 20,000Hz 
frequency response range. The 
SR-3030BC, a 2-speed manual 
turntable with direct belt-drive 


system and statically balanced 
tubular tonearm,introduces new 
standards of performance to the 
field of turntables. 

This system is only one of 
many all-Sansui systems that can 
be rationally built from the com- 
ponents shown at right. To put 
an end to hit’n miss component 
selection, write for full details 


SansUuL 


‘ 


C] SP-100 3-way 3-speakers. 25 watts. 45— 20,000Hz. 


[] 5000 180 watts. Bandwidth: 15 — 30,000Hz. () SP-200 3-way 5-peakers. 40 watts. 35— 20,000Hz. : 

F [-] 3000A 130 watts. Bandwidth: 20 40,000Hz. (() SP-300 3-way 4-speakers. 50 watts. 30— 20,000Hz. 
([] 2000 100 watts. Bandwidth: 20— 40,000Hz. (] SP-2000 4-way 6-speakers. 70 watts. 30— 20,000Hz. 

u ([] 400 60 watts. Bandwidth: 20— 50,000Hz. 2-Speed Manual Turntables a 
("] 250 22 watts. Tube type. Bandwidth: 35— 15,000Hz. (1 SR-4040BC Direct belt-drive. 2-piece platter. 

é Amplifiers and Tuners () SR-3030BC Direct belt-drive. Wow & Flutter 0.09%. e 
[] AU-777 70 watts. Bandwidth: 20 — 50,000Hz. [) SR-2020BC Direct belt-drive. Tubular tonearm. 

. (] TU-777 AM/FM Multiplex Stereo Tuner. FET Frontend. Stereo Headphone : 
[7] AU-555 60 watts. Bandwidth: 20 ~ 30,000Hz. (1) $S-2 Moving coil type. 20— 18,000Hz. Distortion: 1%. 

F [ TU-555 AM/FM Multiplex Stereo Tuner. FET Frontend. = Check the components that interest you most and mail y 
[) AU-222 46 watts. Bandwidth: 20 — 20,000Hz. this coupon to Sansui for more information. 


Hi-Fi Stereo Speaker Systems é 
[J SP-30 2-way 2-speakers. 20 watts. 50- 20,000Hz. Mail to: SANSUI ELECTRIC CO., LTD. | 
[1] SP-50 2-way 2-speakers. 25 watts. 50 20,000Hz. 14-1, 2-chome, Izumi, Suginami-ku, Tokyo, Japan 
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Instrumental, Vocal & Humour 


SYMPHONY No. 2 in D. Sibelius. 
Stockholm Symphony Orchestra 
conducted by Artal Dorati. RCA 
Victoria Stereo VICS-1318, 


Interest: Well-known classic. 
Performance: Romantic tendencies, 
Quality: Very good. | 

Stereo: Well spread. 

The Stockholm Symphony and Dor- 
ati! Hardly a world-beating combina- 
tion, and RCA are wise to recognise 
this fact. Although this recording was 
taken only last year, it has been re- 
leased first time round on the low- 
price Victrola label. For newcomers to 
the symphonies of Sibelius, this version 
will no doubt seem quite marvellous. 
However, it is not the Sibelius that I 
know — that is, the Sibelius of Bee- 
cham, Koussevitsky and Sargent, with 
its suggestion of the remoteness and 
austerity of Finland. Dorati makes the 
great themes sound strangely warm 
and romantic, with suggestions of 
sunny Italy rather than the snows of 
Northern Europe. The orchestral play- 
ing is of a high standard, but I get 
the impression that the recording en- 
gineers were working under the han- 
dicap of limited facilities. Some sec- 
tions of the orchestra seem to be too 
remote from a microphone, so that 
their solo contributions sound dimin- 
ished in importance. 

Apart from this, the sound is of 
good quality, and the stereo channel- 
ling adequate, Provided you have no 
preconceived ideas of how Sibelius 
should sound, and are in the market 
for a bargain price disc, this version 
should appeal. (H.A.T.) 

* kr * 

THE MERRY WIDOW. Complete re- 
cording, with soloists and choir of 
the Berlin State Opera, Berlin, 
and the Berlin Symphony 
Orchestra conducted by Robert 
Stolz. World Record Club Stereo 
8/4426. Available in Mono. Two 
record set. 


Interest: German Operetta, 
Performance: Excellent standard. 
Quality: Very good. 

Stereo: Normal, 

If you want the “Merry Widow” 
sung in German, and do not want to 
pay the full price for the outstanding 
set with Elisabeth Schwarzkopf on the 
HMV/Angel label, this version from 
World Record Club is an excellent pro- 
position, It has very experienced per- 
formers, and is conducted by the re- 
cognised doyen in the field of operetta, 
Robert Stolz. The performance leaves 
little room for criticism. Margit 
Schramm makes an attractive widow, 
while Rudolf Schock as Danilo sings 
well, though to my mind he seems 
rather to overact his role. Dorothea 
Chryst and Jerry J. Jennings, as the 
ill-starred lovers Valencienne and 
Camille, sing their sad little duets with 
considerable charm. Enunciation is 
very clear in all the spoken passages, 
sO that those with a knowledge of Ger- 
man should have no trouble following 
the action without the libretto. 

A full libretto is provided with Eng- 
lish translation. This has the usual crop 
of errors to which libretto translations 
seem to be prone, and in some cases 
the English explanations of the spoken 
dialogue are inserted in the wrong 


places. I am sorry to see that World 


Record Club has apparently abandoned 
its policy of presenting their opera 
releases in the handsome red and gold 
boxes which distinguished their earlier 
releases. This packaging made their 


discs that much better value. (H.A.T.) 


* * * 


THE GIPSY BARON and DIE 
FLEDERMAUS (excerpts), Solo- 
ists, with the Singverein der 
Gesellschaft der Musikfreunde in 
Wien, and the Vienna Philhar- 
monic Orchestra, conducted by 
Heinrich Hollreiser. Encore 
(E.M.I.) Stereo, SOELP 9370. 


Interest: Operetta highlights. 
Performance: Top ranking. 
Quality: Excellent. 

Stereo: Effectively used. 


While the arias presented here from 
Johann Strauss’ two most popular 
operettas are delightfully sung, it has 
been necessary to leave out many of 
those one usually likes to find in a col- 
lection of highlights, such as Adele’s 
“Laughing Song” and the “Du und 
Du” waltz from Fledermaus. The 
overture from Fledermaus has _ been 
truncated to a mere two minutes length 
while that of Gipsy Baron is omitted. 
However, if these two works are not 
yet represented in your disc collection, 
this low-priced version should make an 
attractive stop gap, but I guarantee 
you will eventually want a more com- 
prehensive selection. 


The principal soloists are some of 
the leading Viennese singers; Hilde 
Gueden as Saffi and Rosalinde; Anna- 
liese Rothenberger as Arsena and 
Adele; Karl Terkal as Barinkay and 
Alfred; Hilde Rossl-Majdan as Czipra 
and Orlofsky; Kurt Equiluz as Pali 
and Eisenstein. Veteran baritone Eric 
Kunz appears in Gipsy Baron only, 


' MODEL C.P.4 
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Polycarbonate Clear Thermoplastic 


as Zsupan. As I said, what there is 
is delightful listening, but the disc is of 
limited value because of the omissions. 
(H.A.T.) 
* * * 
SOUSA MARCHES. The Band of the 
Grenadier Guards. Decca Stereo 
PFS 4134. 


Interest: See title. 
Performance: Magnificent. 
Quality: Brilliant sound. 
Stereo: Effective. 


This combination of the great Sousa 
marches, the splendid playing of Bri- 
tain’s greatest military band and the 
wonderful Decca Phase 4 sound should 
be irresistible fare for march enthusi- 
asts. The conductor accords Sousa the 
respect due to him by using his original 
orchestrations. These sound so good 
that I wonder anybody would have 
the. temerity to change them. The 
marches are: Stars and Stripes Forever 
-—~El Capitan — High School Cadets— 
Washington Post —- The Picadore — 
The Invincible Eagle —- Semper Fidelis 
—- Manhattan Beach — The Liberty 
Bel] —- The Thunder — King Cotton 
—~Hands Across the Sea. Playing time 
is generous, and I can find nothing to 
criticise in this disc. (H.A.T.) 


ie * * 

TONY MOTTOLA’S COMMAND 
PERFORMANCES, Calendar 
(Festival). Stereo SR66-9,529. Abo 
in Mono, | 


Interest: The best of Mottola. 
Performance: Fine throughout. 
Quality: Very good. 

Stereo: Effectively spread. 

Of the many discs I have heard 
from master guitarist Tony Mottola, I 
regard this as the best. Perhaps this is 
not surprising, since Mottola himself 
has nominated these 12 tracks from 
among those many hundreds he has 
recorded. To cap it all, the disc has 
been released on Festival’s low price 
Calendar label. There is no sleeve note 
to guide one as to the origin of the 


ae 


METER HOUSING 


. is Tougher—-more Heat Resistant 
and practically Indestructible! 
Can be supplied for all Moving Coil and Moving Iron ranges and 


functions. 


The Moving Coil version is normally equipped with Taut Band Sus- 
pension and is virtually indestructible (tests included being dropped 
25ft. to a concrete path, as well as the usual controlled bump and 


vibration tests). 


@ Available with ultra-modern rear-of-panel mounting excutcheon as an 


optional extra. 


For further details contact 


PATON ELECTRICAL PTY. 


LTD. 


N.S.W.: 90 Victoria Street, Ashfield, N.S.W. 71-0381 (6 lines) 


Vie; 
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469 King Street, 


Melbourne. 329-8873 
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PL30 Professional Belt Driven Player .. $190 
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SE30 Luxury Stereo Headphones 


KNOW ANY HI-FI 
CRANKS? 


You know the sort—with a shelf or room 
full of tricky gear with dozens of knobs and 
switches to twiddle — always inviting you to 
admire his equipment—‘“Boy! Listen to that 
bass shake the floor” (as he turns up another 
12 db of bass boost) or — “Say! Hear those 
triangles tinkle” (as he does the same with the 
treble control), or he may do both together and 
babble about his frequency response from 20 
cycles to 20,000 or sing the praises of his 
“woofers” and “tweeters.” 


SO WHAT? 


He has, of course, completely lost sight 
of what real music lovers buy hi-fi equipment 
for —- simply to re-create in their own lounge 
room the original music of the concert hall. 


FORTUNATELY 


Hi-fi cranks are a vanishing race—-many 
indeed have now invested in a PIONEER sys- 
tem and joined the music-lovers. 


PIONEER 


Offers a full range of hi-fi equipment all 
the way from the stylus to the speaker and every 
step of the way the specifications are superb. 
Designed with only one aim, to reproduce the 
purest, cleanest recorded music, every compon- 
ent works well within its capability and this re- 
serve capacity is what makes the difference to 
the final sound. 


No surplus switches or gimmicks like those 
other people have just for a talking point. De- 
signed purely for music—purely. 


ASK YOUR DEALER 


-(@ PIONEER 


THE QUALITY NAME IN HI-FI MUSIC EQUIPMENT FROM GOOD DEALERS EVERYWHERE 
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from Jimmy Woods (alto), a mature, 
very persona] soloist with strong 
melodic lines and plenty of feeling. 
Dick Whittington on piano, too, is a 
very polished performer in the McCoy 
Tyner tradition. 

I could not pretend that this is an 
indispensable album, but I thoroughly 
enjoyed the music on it. Particularly in 
view of the price of $3.95 and the 
plaving time of 41 minutes, it represents 
well above-average value. (T.F.C.) 


* * * 

GLORY OF LOVE — Herbie Mann, 
A, and M. Records (Festival) 
Stereo SAML 932779 (also in 
mono). 


Interest: Mann at his 
commercial. 

Performance: Artistically barren. 

Quality: Some tape hiss and 
excessive echo. 

Stereo: Well balanced. 


While record critics have a duty to 
be as objective as possible, reviews 
are in the final outcome very much 
personal expressions. Let me therefore 
make it clear that I dislike the flute 
playing of Herbie Mann. His music 
has always seemed to me to be, trendy 
and effete. On a more practical plane, 
I also fail to see the potential market 
for albums like this, which contain 
performances of rock tunes by jazz 
musicians. 

The material on this record is asso- 
ciated with people like Otis Redding 
(“Glory of Love”), Sam and Dave 
(“Hold On’) and Ray Charles 
(“Unchain My Heart”). With the excep- 
tion of one track, the groups with 
Mann on the four sessions for this 
album were small. They included excel- 
lent musicians like Ron Carter, Grady 
Tate, Roy Ayers and Hubert Laws, 
but their talents were largely equal: 
dered on poor material and dismal 
arrangements. 

I consider that the music on this 
album is barren. Even Herbie Mann 
devotees would be well advised to hear 
his own composition, “Oh, How ] 
Want To Love You,” before purchas- 
ing the record, If they can see any 
musical merit or interest in this, they 
miay even enjoy the 35 minutes of the 
album. (T.F.C.) 


* * * 


CHECKMATE — Shelley Mann. Con- 
temporary (RCA) Stereo $3599. 


Interest: West Coast small group. 
Performance: Undistinguished. 
Quality: Excellent recording. 
Stereo: Good balance. 


On this album, Shelley Mann’s 
regular quintet of the time (1961) work 
their way through seven of Johnny 
Williams’ themes for the American TV 
series, Checkmate. The music is modal 
(in feeling if not in structure) and, in 
the main, the compositions are rather 
uninteresting. Williams has always 
struck me as a competent but not a 
memorable cOmposer and musician and 
this is very much the story of the 
album. 

The quintet of Mann’s, in fact, had 
no special personality or distinction of 
its own. Richie Kamuca, a good 
Coltrane-styled tenor player, displayed 
a rhythmic monotony in his phrasing, 
while Conte Condoli’s trumpet was, 
by this time, completely derivative of 
Miles Davis. In the rhythm section, 
Mann himself and Chuck Berghofer 
on bass were in splendid form, but 


most 


Russ Freeman’s percussive piano play- 
ing was not quite as impressive as 
usual, 

The second side is much the better, 
particularly “The King Swings” an 
“Fireside Eyes”—~significantly enough, 
the two shortest pieces on the album. 
This, I think, is competent, swinging— 
and characterless jazz. For once, I 
found the generous playing time of 
44 minutes just a bit too long. (T.F.C.) 


* * * 
COLE PORTER A LA DIXIE. Pee 
Wee Hunt, Capitol (EMI). Encore 
Series. Mono ENC 9347. 


Interest: Package Dixieland. 

Performance: Trite. 

Quality: Fairly good recording. 

Pee Wee Hunt, the 61-year-old 

trombonist, who worked with Glen 
Gray’s Casa Loma Orchestra from 
1929 until 1942, was very ular in 
the 1940s, with corny Dixieland ver- 


_ sions | of tunes like “Twelfth Street 


Rag. 
I have been unable to determine the 
recording date or the personnel (prob- 
ably studio musicians) on this album 
of 12 popular Cole Porter tunes. But it 
hardly matters. This is commercial and 
contrived Dixieland, suitable only for 
parties where there is ‘an absence of 
jazz enthusiasts. 


The arrangements (sic) are by Billy © 


May, Sid Feller and Dave Cavanaugh 
and the playing time of 274 minutes is 
disgraceful. (T.F.C.) 
* * * 
HERE AND NOW.—Hampton Hawes 
Bhs Contemporary (RCA) Stereo 


Interest: Hawes in transition. 


Performance: Interesting and 
enjoyable. 
Quality: Acceptable. 


Stereo: Normal separation. 


This album, which was recorded in 
May, 1965, is, so far as I know, the 
most recent trio album by this very 
talented West Coast pianist. Hampton 
Hawes has been playing professionally 
for some 20 years and, by the early 
1950s, he had established his reputa- 
tion as a blues-based bop pianist, very 
much influenced by Parker and Powell. 

In his 1964 album “Green Leaves of 
Summer” (Contemporary), however, he 
showed traces of a new musical 
approach. In particular, he seemed to 
be re-examining his harmonic. ideas, 
moving more toward freer pianists 
like Bill Evans. This album, which 
takes this development a stage further, 
will probably prove to be th 
onary landmark in Hawes’ musical 
re-assessment, 

The “old” Hawes, two-handed, 
swinging and bluesy, can be heard, for 
example, on his oWn composition, 
“Rhonda,” and “Days Of Wine and 
Roses”; while “Chim Chim Cher-ee,” 
“Fly Me To The Moon” and “Girl 
From Ipanema” (an unusual and orig- 
inal treatment) demonstrate his use of 
polyphonic chords. 


Hawes gets strong section and solo 


‘support from the superb young bass 


player, Chuck Israels. The drummer, 
Donald Bailey, tends to be a bit 
cymbal-happy, but he is more than 
adequate. 

I thoroughly enjoyed the 39 minutes 
of piano trio on this album and it 
should, I suggest, be heard by anyone 
with any interest at all in this accom- 
plished musician. (T.F.C.) g 
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COMPLETE HI-FI 
RADIOGRAM-TAPE 
RECORDER 
ALL IN ONE 


MODEL TRS 


AS AN AMPLIFIER... 


@ Frequency 
20000 cps. 

@ 7 Watts RMS, output per 
channel. 

@ Distortion less than -25% 

® Separate treble and bass 
controls. 


response, 20- 


ASA RADIO... 


@ Being fully —transistor- 
ised, can be switched on 
all day at full output with- 
cut heat problems. Pro- 
gram can be recorded on 
tape without any external 
connections. 


AS A TAPE RECORDER... 


@ Freq. response 30-18000 


cps. 

@ 3 speeds. Meter level 
indicator. 

@ Push button operation. 


@ Superimposing. 

PRICES: 
2 track mono, $159.00 
4 track mono, $169.00 
4 track stereo, $230.00 


RADIO TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 


MODELS FOR $28 EXTRA. 


TAPE DECKS 


for the home constructor, 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change 
switch wafers fitted ... 


2 tracks, $48. 4 tracks, $55. 
SPECIAL LOW 


IMPEDANCE 
HEADS for transistorised tape 


amplifier circuits (Mullard) avail- 


able). 


CLASSIC TAPE RECORDERS 


93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 
Telephone 79-2618 
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RADIO HOUSE PTY. LTD. 


306.308 PITT STREET, 6 ROYAL ARCADE & 760 GEORGE STREET, SYDNEY 


NEW FROM GERMANY 


> 


ELECTRIC §=RAZOR 
Battery Operatec 


Cordless battery- 
operated Electric 
scissors cuts all 
materials fast and 
clean. 1° torch 
cell fits in handle, ’ 


complete 
posted. | $4.95 


RECE! 
UNIT 


by intruder. 


batteries. 15¢ 
Size Sin x I4in. 


Photo-electric 


THE OXFORD 
CORDLESS 


Twin blades 
rofary cutting Aen 
head, spare Actual Size 


Free. One spare mercury 
P t d cell, 
ostTe With fob keyring, attrac- 
$8.75 tive gold finish 
Simply squeeze. 


etc, 


Alarm operates when beam of 
light across entrance, 18 feet maximum, is broken 


No wires or moving parts. This 


magic ¢ye can be connected to a bell or light to 
announce the entrance of visitors, etc. 240 V. 
ains required, 


$39.00 or $40.00 posted. 


“KEYLITE” $3.95 


Ilumin- 
ates car and house locks, 


$4.00 Posted anywhere 


Model RH-50 


Modern Design, 33 Micro- 
Amp Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per volt A.C. 

1 p.c. Multipliers and Shunts 
used, 

Printed circuit. 


Clear Scale, rugged moulded 


case. 
SPECIFICATIONS: 


DC VOLTAGES: 0-0.25-1-2.5 
-10-25-100-250-500-1,000 V 
at 30,000 ohms per volt. 

AC VOLTAGES: Q0-2.5-10-25- 
100-250-500-1,000 Vat 
15,000 ohms per volt. 

DC ‘CURRENTS: 0.05-5-50- 
500 mA, 0-12 A. 

Resistance: 0-60K-6M-60M 
(350, 35K, 350K at mid- 
scale), 

Decibels: Minus 20 to plus 56 
dB (0 dB equals 1 mW, 600 
Ohms). 

Audio Out: Capacitor in series 
with AC Volt ranges. 

Short Test: Internal buzzer, 


~ MULTIMETER TESTERS 
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Price $31 
With leather case, $38.00. 
Postage 50c to $1 extra. 


Accesscry: 1 pr. heavy test 


leads. 
Batteries: 1 (1.5V), 1 (15V). 
5/16" x 6 5/16" x 


are 3 
Weight: 1.4lb approx. 


NEW MODEL A-10 MULTIMETER 


AND SIGNAL INJECTOR 


With Test Leads and 
Injector Probe 


30,000 O.P.V. 


“RIAM” Swiss- 
made battery-operat- 
ed Vibratory Massa- 
ger comes complete 
with two batteries, 
three applicators 
aided d instruction 
s 
$8.50 or $9.00 
posted. 


| BOOK TYPE 
The latest model portable Tape-re- 


corder. 4 transistor, 3in Reels, 2 
track. Instruction manual. Size 104in 
x Jin x ltin. 

Just open the book and record. Sup- 
plied complete with tape, microphone 
and batteries. Special discount price: 


$19.95 posted anywhere. 


cealed. 


SIREN 


transistorised 
ALARM < can be used for personal pro- 
tection or as a burglar alarm. Loud 
siren sounds for 20 minutes when cord 


“CONION” 


is disturbed. Pocket size, easily con- 


$11.75 complete. Posted, $12.00. 
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SPECIFICATION: 6in x 


24M%in scale. 
DC Voltage: 0-0.5, 2.5, 10, 
50, 250, 500, 1,000 V at 


30,000 SP. 
5,000 7 25,000 V at 


10, 0.P.V 
AC Volta 02, $, 10, 50, 
350, 5 0, 1,000 V 
10,000 
Volume Level. ‘in po 
Current: 0-50 
$0, 250 mA, 0-1 pe 


AC o ’burrents 0-1, and 10 


a vs 0-10K, 100K, 
1M, Megohms. Si 


nal Injector Output Jack. 
Zener Diede: Overload 
Protection, 


Price $54.00 


SIZE 
914” x 51” 


ALL TRANSISTOR RADIO 
Phonograph, 
$45 


Complete 
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NEW RH 


(RADIO HOUSE) 
RANGE OF 


MULTIMETERS 


Features: 
High sensitivity, minimizes the loading effect 
to the circuit under test. 


Wide coverage of measuring ranges. 
Clear, plastic dial covering for easy and 
accurate measuring 


MODEL SK-80 


26,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 


Specifications: 

DC Volts. 0.5, 2.5, 10, 50, 
250, 500, 1000 V 

AC Volts. 10, 50, 250, 500, 
1000 V 


DC Current: S0uA, 5mA, 
50 mA, 500 mA 
Resistance. 5 kQ, 50k], 500 
kQ, 5 MegQ 
Decibels. —10 -+- 62 Ib 
Accuracy. DC+3%, AC 
+4% (of full scale) 
Batteries. Two 1.5V dry cells. 
Size AA, “Eveready” 915 
@ Overload-protected by dual 
silicon diodes. @ Mirror scale. 
@ Double-jewelled +2% 
meter. @ + 1% temperature- 
stabilized film resistors. 


$18.00 Postage 50c. 


MODEL SK-70 


30,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 


Specifications: 


DC Volts: 0.5, 2.5, 10, 50, 
250, 500, 1000 V 


AC Volts:. 10, 50, 250, 500, 
1000 V 


DC Current. 50 uA, 5 mA, 
50 mA, 500mA 

Resistance: 7 kQ“, 70 = kQ, 
700 kQ, 7 MegQ 

Decibels, —10 -+62 db 

Accuracy. DC+3%, AC+ 
4% (of full scale) 

Batteries. Two 1.5 V dry cells. 
Size AA, “Eveready” 915 
@ Overload-protected by dual 
silicon diodes. @ Mirror scale. 
@ Double-jewelled +2% 
meter. @ + 1% temperature- 

stablized film resistors. 


$22.50 Postage 50c. 


MODEL SK-60 


50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 


Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000 V 

AC Volts. 10, 50, 250, 500, 
1000 V 


DC Current. 25 uA, 5 mA, 
50 mA, 500 mA 
Resistance: 10 kQ, 100 kQ, 
1 Meg®, 10 MegQ 
Decibels, —10 +-62 db 
Accuracy: DC+3%, AC+ 
4% (of full scale) 
Batteries. Two 1.5 V dry cells. 
Size AA, “Eveready” 915 
@ Overload-protected by dual 
silcon diodes. @ Mirror scale. 
@ Double-jewelled +2% 
meter. @ + 1% temperature- 
stabilized film resistors. 


$25.00 Postage 50c. 


MODEL SK-55 


30,000 Ohms per Volt DC 

14.000 Ohms per Volt AC 

SPECIFICATIONS: 

*DC Volts: 0.6, 3V, 12V, 
pth 300V, 1200V (30, 000 


ms/V, 
wAc "Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 
ene Current: 60 A, 12mA, 


mA. 
PP se ee 10K ohm, 1Meg 
ohm, 10Meg ohm. 
*Decibels: “10 db +23 db. 


ue ~=6*Meter Sensitivity: 23 A. 


@ Overload-protected by dual 


@ silocon diodes. @ Mirror scale. 


@ Double-jewelled +2% 
meter. @ + 1% temperature- 
stabilized film resistors. 


20.00 Postage 50c. 


MODEL SK-20 


20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 


Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 1000 (20,000/V) 

AC Volts: 10, 50, 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA, 
250mA 

Resistance. 7k2, 7kQ, TMQ 


Decibels. —10 +22 (at AC/ 
10V) +20 +36 (at AC/ 
= i Upper frequency limit 

C. 

Accuracy. DC +3%, AC 
+4% (of full scale) 

Batteries: Two 1.5V dry cells. 
Size AA, “Eveready” 915 

® Overload-protected by dual 
silicon diodes. @ Mirror scale. 
® Double - jewelled +2% 
meter. ® +1% temperature- 
stabilized film resistors. 


$13.95 Postage 50c. 
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PETER SHALLEY trectronics Pry. ura 


127 YORK STREET (Just near Town Hall) 29-7021 29-3767 


14 transistors 
Longer aerial 
Microphone socket 
Ext. 12v socket 
Greater range 
New Circuitry 
Battery Meter 


@ All steel case 
@ Ruggedised/ Approved for use 
Defence spec by Bushfire Fight- 
@ Leather case ing authorities. 
@ Ext. Aerial con. STILL ONLY 
@ Ext. power con. $116 ea. 
@ Fully P.M.G. 
sn 
and-he . 
Noise limiter/ iY i nee TC9 ae 
squelch without Squelch 
Ear plug and $44.75 each. 
Mic. input 
Options 
@ Nick. Cad. 
Batts. 
@ Base aerial TOKAI. TC.II 
© AC. adapter @ 11 transistors @ 9v Ext. Socket 
$132.00 ea. @ All metal e 100 MW 
: @ Cow hide case @ Squelch 
bite a Sau @ Ear piece @ Superb Clarity 
None better. $49.75 each 
We have lots of other units, new and used from as little as $35 each. 
Repairs, tuning and alignment are our specialty. CONTACT. MKI. 


PERSONAL PORTABLES 
Rance 30 miles. 2 YRANSISTORS 


200 with short ee 
aerial and = earth. | 


‘’warT | RCS. PRINTED CIRCUITS. 


For all R. and H., E.A., Mullard, Philips and other designs. 


4 S4w MAX, Clearly coded. White letters and numbers, easy assembly | Earpiece only. no pe | 
12 All T : and service. polished and resined for easy soldering. With speaker. use et '@ e) 
PA AMPLIFIER SPECIALS: To your drawing — write for particulars and | 6660, $10, _ j | 
rafting aids. i 
sss | _New Printed Circuits /°@tN°o- Recent Designs |, Postace 20c. | tesesdiammania (a 


m Complete kit of parts te — 
RED TE: 


READY TO OPE 726 3 x 3 w. stereo 68/A8] 709 pre-amp 67.P5 $2.50 


No. 66C, $9.00. 


15 ohm _ output, No. Soin . -. $60 684 Pre-amp 65.P10 $2.50 
125, 250 500 ohm out ut, 727 E & A wide ban . . 
No. 592D Oe. $60 tuner 68/8T fs 20 SSR Prem Ane, Coon tae 1_ TRANSISTOR — DIODE 

All metal work, panel and knobs 728 Audio osc. E.A. 68-09] 686 pre-amp. 65-P12B 582 Do-it-yourself kit, $s. post 10c. 

only. No. 597 ..-.. .. $10.50 3.2 .50 | 593 Wired ready to operate, $6, post, 
All dimensions: 6%in w. x 3¥%in h. x | 204 Pre-amp 67-2, 2.50) 715 Mull 10W stereo br 10c. 
50 Winks 12V. PROTECTED POWER | 708 10W, am i 723 Bic tuner EA68- ST. 
SUPPLY No. 714C. Kit. ane: Ot! RE ae : $2.50 DIAL KITS 


$32. Freight extra. Write for details. Write for full list. immedibte despatch. Postage 10c. 


eA dSols STEREO PRE-AMP R.C.S. COMPLETE 
e arate out DO-IT-YOURSELF KITS 


3 500 
hee § and treble 18 Peak reception, low price. No ex- 
700C. $29. Wired ready tor use $31, Fee e ne RE denne Evervining 


Scale gold with white leters. 
Size éjin x 2jin 


No. 459 to match 300 had ang. 
. Price e-* ee e° ee ee 4.50 


@ No. 461 to naren a00 or an 
Price $3. 6 


ee ee 


Post. 20¢. 


ts. 1964 RF Transporta 7, Complete 
Postage 30c. kit——No, 640 . 43.50 
Portable car radio, “identical to 640 
spove. P plus gira switch and car coll 


Aer., R.F. osc. and IF’s ... $1.70 ea. 
Ferrite Aer. .. .. ck wa the 8 (Write for booklet on 640 and 642) 


No. 208 Universal Tyee OSC Coil. $6 HI-Fl BROADCAST TUNER UNIT 
4 TRANSISTORS—HI SENSITIVITY 


R. F. mixer, 1.7.. pwr., dectr. stages, adjustabie wis 


COILS & IF’s 455 Ke 


NEW AUDIO AMPLIFIER 


4 transistors, 
ts or 1 watt 
Sinall size, cab 
inet 3in x 2inx 
lin plastic. 
spitanie crystal 


coupling. Complete as ie Ps wired and tested with 461 
dial. knobs and switch pot. No. /up, inter 
scat —e 3 474, $31. Complete kit of pecs com., micro- 


phone radio, 
etc. (9 volt). 

WHISTLE FILTER for above oT 4 P 

tah ioe ike Gana width ican be DO-IT-YOURSELF KIT 665, $10 (Post 


altered to 9, 10 or 11Kc). No. | 10c). Wired ready for use, 665D $11.50 
128. $4. Post 


for above, No. 474C, $30. 
age $1. 


STEREO | 


MULLARD 10 x 10 watts R.M.S. 
With output transistor PROTECTION. 
Frequency response 40cy. to 30Kc. 
marcartion 0.5%. Treble, bass, boost 


NEW TRANSISTOR PREAMP KIT 


IMPROVED BATTERY SAVER KIT 
SIZE 3 x 2 x tin 2 req. for Stereo. 


1s, 6 or 9 voits. Replaces transistor bat- 
tery power inpue 240 volts A.C. milli- 


amps ane: Bate teae operation. tse 3izin. ig ce a | LOW IMP. Input 2 trans. 672C $6.50 

a as. w. x Ttain h. No. 657, $6.50 | | Wired ready for use, 672D .. .. $8 
pee AMP. POWER SUPPLY similar above. Ce. HIGH IMP. silicon 3 tran. 682C $8 
tae, Sma, No. 657X, $7 (post. 10c). ‘ Wired ready for use. 680D .. .. $8 
HIGH IMP, silicon 3 tran. 682C $8 
Wired ready for use, 682D .. .. $9.50 


Postage i10c each. Write for data. 


Complete kit of parts No. 480C, $74.00. 
Wired and tested No. 480D, $79.00. 


With hi-fi tuner, $31 extra. 
Freight extra. Write for details. 


i? C Order by Mall Order, Postal Note or Money Order (add post.), direct to— 


* RADIO PTY. LID., 651 FOREST ROAD, BEXLEY, W.S.W., 58-3491, 58-5385 
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TRADE REVIEWS 
AND RELEASES 


° 


An Inexpensive CRO from Advance 


A new oscilloscope for educational and training purposes 

has been released by Advance Electronics Limited. De- 

signated the OS-12, the new instrument combines low cost 
with robustness, utility and simplicity of operation. 


Measuring a modest 5S5tin x Thin x 
10in, the OS12 is attractively finished in 
two-tone grey enamel. The CRT used is 
a 22in diameter type, operated from 600V 
to give a display adequate in brightness 
and focus for the applications intended. 
The usable display area is approximately 
5 x S5cM. The instrument has_ been 
designed to meet the requirements of the 
Nuffield Foundation Science Teaching 
Project (Nuffield Ref. 158). 


Only seven front-panel controls are pro- 
vided, in the interests of operational 
simplicity. Beneath the CRT graticule are 
the focus and brilliance controls, the 
latter also being fitted with the instrument 
mains switch. Adjacent to the Y input 


ADV gyre® emer 
ne ead 


terminals below these controls is an 
AC/AC-DC coupling selector for the Y 
amplifier input, while in a vertical column 
at the right-hand side of the panel are 
(top to bottom) the timebase coarse speed 
range/on-off switch, the timebase vernier 
speed control, the Y shift control and 
the Y gain control. 


The Y amplifier is a simple push-pull 
circuit, DC coupled, with gain controlled 
by an uncompensated input potentiometer. 
It has a rated response of from DC to 
30K Hz, a sensitivity of better than 100mV 
per division (0.2in), and an input imped- 
ance of 1M shunted by 30pF. 

_The timebase is a Miller rundown 
circuit covering the approximate speed 
range 100mS-100uS per division (again 
0.2in) in three overlapping ranges. (This 
corresponds approximately to sweeping 
frequencies of from 10Hz-30KHz.) Auto- 
matic mean-level synchronisation is pro- 
vided by means of a Schmitt trigger 


circuit. With the timebase switched off 
a signal can be applied directly to the 
CRT X-plates via terminals at the rear 
of the instrument, sensitivity being 
approximately 23V per division at a band- 
width of 3Hz - 200KHz. Flyback 
suppression is applied to the CRT when 
the timebase is in operation. 


A sample OS12 tested in our laboratory 
performed almost exactly according to the 
makers’ specifications. Display brightness 
and focus were adequate, vertical sensi- 
tivity and bandwidth were better than 
the figures claimed, and the _ timebase 
locked reliably on signals greater in 
display amplitude than approximately 
3mM, at all speeds. Display linearity was 
quite good in both the X and Y direc- 
tions. In short, the instrument seemed a 
fine little performer and one which should 
be found well suited for use in educational 
and training situations. It may also prove 
of interest to hobbyists seeking a low 
cost general-purpose instrument. 


Price of the OS12 is quoted at $87.50, 
plus tax where applicable. Inquiries should 
be directed to the Australian agents for 
Advance Electronics, who are Jacoby, 
Mitchell and Co. Pty. Ltd., of 469-475 
Kent Street, Sydney, N.S.W. 2000. (J.R.) 


Philips Two-way Radio 


A Philips solid-state VHF FM 
radiotelephone mounted in a 
sedan vehicle. The Victorian 


Country Fire Authority has order- 

ed 70 of these units following 

tests which proved that they could 

function under very high tempera- 

ture conditions where the equip- 

ment was too hot to handle with 
bare hands. 
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INSTRUMENTATION 
RECORDER 


A series of magnetic tape instru- 

mentation recorders has been 

introduced by Thermionic Pro- 

ducts (Electronics) Ltd. to provide 

a general purpose laboratory tool 

for use in industry, universities 
and in the field. 


The new T8000 series, developed from 
the proved T4000 series, incorporates the 
TDR 8 tape transport. This includes 
momentary action push-button switching 
with electronic interlocking, all solid-state 
electronics, a new precision engineered 
deck plate, and gives a high performance 
specification. The recorder is available in 
a variety of formats with interchangeable 
FM, DR and PULSE modules. The manu- 


facturers note that best performance is 
obtained with I.R.I.G. interlaced head con- 
figuration, and with FM and DR channels 
fed to separate head blocks. 

Alternative four-speed versions are avail- 
able as standard — high speed with tape 
speeds 30in/sec to 3#in/sec, and low speed 
15in/sec to 1-7/8in/sec. Four further tape 
speeds (15/16in/sec to 15/128in/sec) may 
be added by means of an ultra low speed 
adapter. Ejight-inch diameter spools pro- 
vide over 50 hours continuous data 
acquisition when running at 15/128in/sec. 

In addition to the ultra low speed 
adapter, the following optional facilities 
are available to meet specific customer 
requirements: squelch modification — to 
return the output voltage to zero in the 
event of a dropout; crystal filter modi- 
fication — to provide a critical transient 
response instead of the usual maximally 
flat response; DC test insert — to provide 
precise DC levels for setting up the T8000 
equipment; extension boards — to facili- 
tate test and maintenance functions. 

Further information on the T8000 series 
and other recorders manufactured by 
Thermionic Products (Electronics) may be 
obtained from the Australian agents, Tape 
Recorders Pty. Ltd., Shaw House, 49-51 
York Street, Sydney, N.S.W. 2000. 


PUQUGHECASTRUGUHUAGDERSGCETUGSSORTLOTEERODREOTELOSSNU GSI NES 


RUTHERFORD ELECTRONICS has 
been appointed sole representative for the 
U.S. manufacturer National Semiconduc- 
tor Inc. in Australia and New Zealand. 
National produces a wide range of linear 
and MOS integrated circuits, including 
voltage regulators, RF and AF/IF ampli- 
fiers, and a AGC/Squelch amplifier. The 
largest MOS IC is a dual 100-bit dynamic 
shift register. Further information may be 
obtained from Rutherford Electronics Pty. 
Pat P.O. Box 30, North Balwyn, Vic. 
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Millions of our various electric parts are being exported fo 
many countries of the world. Free catalogues are available 
upon your request fo the 
manufacturer or through 
frading companies. 


HEAD OFFICE: 2-12 EBISU, SHIBUYA-KU, TOKYO, JAPAN 
co., LTD. TEL. 442-8505~8 
me BANK ACCOUNT: MITSUBISHI BANK EBISU BRANCH 


WHY DOESN'T YOUR TURNTABLE LOOK LIKE Tras? 


& ave Rae Pi outperforms even the most recent cartridge; it can track at 1/10th 


gra 

® By srincipie its pivot eliminates alj friction, The pivot is in fact the intersection 
of snes eee spring blades, They form two X's which do not touch 
eac re] 

# bi tracking weight is applied oe to the pivot by changing the angle of the 
blades. in this way the inertia of t ta ig not increased with the tracking force 
s in all other arms. The pickups Sacd “pett 

@ The arm itself is made of a light alloy H eam which eliminates the resonant fre- 
quencies of tubes. 


UNIT 1: Integrated Solid State amplifier, UNIT 4: NordMende Model 8001 T tape ance better than 1.5% complete with 2 
magnetic input, tape recorder input, head- recorder, 3-speed, sound on sound, sound dynamic microphones, TM4 and carrying 


Phones sockets on the front panel, volume, with sound, beautifully designed top class case, and Dual 1019 turntable — _ the 
bass and treble controls, in_ attractive German tape recorder, Schaub-Lorenz best of the Dual _ range. 

wooden cabinet, P.E. 34 belt-driven Hi-Fi SL4000 stereo’ tuner/amplifier, shortwave 

turntable, Empire 808 cartridge, frequency broadcast 20-watt per channel magnifi- OUR PRICE .. te ne ne 

response from 10—20,000 cycles with 30 Total Retail Price .. .. .. .. $650.00 


cently designed stereo amplifier, 2 Empire 
odel 2000 loudspeakers, frequency res- 

Ponse from 30—18,000 cycles, 20-watt 

minimum power requirements, 60-watt maxi- 

mum power handling capacity, 

8 ohms impedance. 

TOTAL PRICE .. .. 


UNIT 5: Monarch 10-watt per channel 
stereo transistorised amplifier, magnetic in- 
put, Empire 808 cartridge, frequency res- 
ponse from 10—20,000 age" Garrard 50 
Mk 11, 4speed turntable, Wharfedale 
8”’ RSDD — 

TOTAL PRICE ee: Ae 


dB of stereo separation, Wharfedale 8” 
RSDD loudspeakers OR R. & A. 10” 
Twincone loudspeakers, 

made in England. 

TOTAL PRICE .. .. 


UNIT 2: Armstrong 421, 15-watt RMS per 
channel fully transistorised stereo amplifier, 
frequency response from 20—20,000 cycles 
plus/minus 1dB less than “4% distortion on 
the full 15-watt RMS, P.E. 34 turntable 
belt-driven complete with hydraulic con- 
trolled lowering device, Empire 808 cart- 
ridge, frequency response 

from 10—-20,000 aeeree 

TOTAL PRICE .... .. .. 


UNIT 3: Ampex Model 753 tape deck, 3- 
speed, sound on sound, sound with sound, 


UNIT 8: The P.E. 2020 Changer Player 
made in Germany. Retail Price $132.00. 
Our Price including Sales Tax 00 
P.E. 34 belt-driven hydraulic-controlled low- 
ering device. 


OUR PRICE, 
(Very good value for money) 4 


With Empire 808 cartridge, frequency re- 
sponse from 10-20,000 cycles, with 30 dB 
of stereo separation. Add $24.00 


UNIT 9: Armstrong 426 fully transistorised 
tuner/amplifier, world’s best product, made 
in England, 15-watt RMS per channel fre- 
quency response from 20-20,000 cycles plus/ 
minus 1dB less than 42% distortion on the 


UNIT 6: Armstrong 127 tuner/amplifier, 
frequency response from 40—20,000 cycles 
P.E. 36 4-speed turntable complete with 
cartridge, base and plastic top. 2 Good- 


echo chamber, world’s best tape deck avail- mans & Twinexiette full 15-watt RMS, 2 Jordan Watts loud- 
phi ae eet dad cine nue inte- loudspeakers, 50 speakers made in England, beautifully de- 
grated stereo amplifier -watt Rer TOT PRICE ........ signed latest development in loudspeakers, 
channel frequency - response from 3 frequency response from 25-20,000 cycles, 


20,000 cycles plus/minus 1IdB less than ”%2% 
distortion measured at 8-watt RMS, 
2 10’’ Twincone $ 


ce 73 aire noe ae, stereo Cig 
° tely transistorise -trac - 
Hi-Fi a ro ed sOcwatt i from -30,000 ictasae 

’ per channel, frequency res- 
TOTAL ponse from 30—20,000 cycles, speed toler- TOTAL PRICE 


RECORDED MUSIC SALON  3,cctins she" 
Cc. PINCZEWSKI TRUE FIDELITY Telephone 63-6257 
WHOLESALE AND TRADE ENQUIRIES WELCOME 
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12-watt RMS, ERA MkK3, beautifully de- 
signed turntable, as above with Empire 888E 
cartrid frequency response § 


A highly efficient multimeter capable of accuracy under all climatic 
conditions has been developed by Master Instruments Pty. Ltd., 
with a view to world-wide export markets. 


The instrument was developed under 
contract to the Department of Supply for 
the Australian Services, and is said to be 
the first multimeter designed specifically 
for field conditions. It is a general purpose 
test meter used in checking power and 
communications installations, The manu- 
facturers claim that the meter is superior 
to similar equipment used by armed 
services in other parts of the world. 

The meter includes the following ranges 
(FSD). DC volts from 3 to 1000; DC 
current from ImA to 10A; AC (20 to 
3000Hz) volts from 10 to 1000; AC 
current from 1mA to 10A; resistance from 
000 ohms to 1 megohm; buzzer con- 
tinuity test on circuits up to 10 ohms. 

accuracy on DC ranges is within 
+1 per cent of FSD except on the 300 
and 1000 volt ranges where it is within 
+2 per cent. accuracy is 
within +2.25 per cent of FSD on all 
ranges for frequencies from 40 to 60Hz. 
The sensitivity of the meter is 1000 ohms 
per volt. 

The moulded case is fitted with armoured 
glass, and all externally adjusted acces- 
sories and terminals are hermetically 


Fy - esnty acm ee mo orem ete “Taipan pce enn toe 
Sisine Be 


sealed. The sealed enclosure, excluding the 
battery compartment, is thoroughly dried 
out and filled with an approved dry gas 
at atmospheric pressure. Temperature com- 
pensation is provided so that the variation 
in indication does not exceed 3 per cent 
at O°C and 55°C or 6 per cent at 
mr be compared with the indication at 


The meter had to meet rigid defence 
climatic and environmental requirements 
and was subjected to the following tests: 
a bump test of not less than bumps 
at 40G; a vibrations endurance test of 
10 million cycles in continuous periods 
over a wide range of frequencies; mmer- 
sion in water to a depth of five feet for 
one hour; external surfaces sprayed with 
various salt solutions; tropical life test 
with temperatures up to 55°C and relative 
humidity not less than 95 per cent (at 
40°C); low temperature exposure test at 
—20°C; and leakage tests under vacuum. 


Further information may be obtained 
from Master Instruments Pty. Ltd., Sloane 
aed Saywell Streets, Marrickville, "N.S.W. 


The Master multi- 
meter on display 
under water at the 
recent Control 
Electronics, Tele- 
communications, 
Instruments and 
Automation Exhi- 
bition held in 
Sydney. 


GORURGRSAGRREAROGERER EOS EAOADDEGAUALUEREGEGSDUEGEUENEGANER GES GRENSSAGRGUUER GNU ACURSERSEGUEUEATAOREDSEACES TANGO ANSERRNEAAOENORCERRAGOREGARSARRGEN AGGRO EAROEDE 


AWA OUTSIDE BROADCAST AMPLIFIER 


AMALGAMATED WIRELESS (AUS- 
TRALASIA) LTD. has produced a new 
compact solid state outside broadcast 
amplifier, type BOB 2. Although designed 

rimarily for outside broadcasts, the unit 
nas features which make it a_ suitable 
choice for general broadcast use in small 
studios. 
phone inputs and produces an output 
signal level which is automatically main- 
tained with wide variations in input level. 
Uperaliee is from 12 standard 1.5V “C” 
cells. 

Other features of the unit are: “No 
Thump” automatic level control with rapid 
attack; two independent low-level inputs; 
meter indication of line level and battery 
condition; all silicon semiconductors, 

Brief specifications of the unit are: 

Input impedance 50 to 200 oms. 

Frequency response 50Hz to 10KHz 
within 0.5dB. : 

Compression ratio 25dB to 2dB typical. 

Compression threshold -++-16dBm_ at 
output. 

Distortion less than 1 p.c. 50Hz to 
10K Hz. 


Signal to noise 62dB or better. 
Output level 4+-8VU on average pro- 
gram, 


It has provision for two micro-. 


The unit is completely portable, being 
contained in a durable lightweight carry- 
ing case measuring 10in x 8tin x 4tin, 
and weighing 7lb (including case). Ali 
controls and connections are on the front 
panel. A headphone jack is provided for 
program monitoring, also terminals for a 
telephone line, 


Further details can be obtained from 
Amalgamated Wireless (Australasia) Ltd., 
Engineering Products Division, P.O. Box 
96, North Ryde, N.S.W. 2113. 
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‘If you want 


STEREO 
EQUIPMENT 


You'll deal better with 


H. B. RADIO SALES 


KENWOOD 150 AMP, 2 Magna- 
vox 10in speaker systems in Teak. 
Garrard AT60 with Shure M44G 
on Platform, $275.00. 


TOKAI AMP. 2 magnavox 8in 
speakers, Garrard 1000 Players on 
Platform, $98.50, 


NEW B.S.R. UA70 Stereo pene: 
Player (or Garrard 50 MkII) on 
teak platform $47.50. 


MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ona 4 or 8 CMX 
speaker fitted .. .. .. .. $27.50 
Cabinet Kit only .. .. .. $10.50 
MAGNAVOX 10 WR. and 3 T.C. 
Tweeter with Crossover network 
in 2 C.F. cabinet ?” material $41.00 
12 W.R. in 3 cubic ft. ae 
GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, 4in 


material .. ; 
Cabinet Kit and Speaker ; $44.20 
WHARFEDALE design, 3 CF 


cabinet (R3) din maatertal and Gol- 


den 10 speaker .. $58.50 
Cabinet Kit and ‘Golden 10 
Speaker .. .. . $47.50 


Special nisains for press 
Wharfedale or Goodmans speakers. 
Available in Maple, Walnut 
or Rosewood colours. Teak 
veneer $1 extra for Slimline and 
Bookshelf models. $3.00 extra 
for others. 


PLAYMASTER Bookshelf Speaker 
System. Complete, $31.00 


Cabinet kit only $7. 
All other parts, including speakers, 
innerbond, etc,, $16.00 . 


POINT 4. BOOKSHELF UNIT, 
complete kit 


of parts, ca binet, 

speaker, innerbond, etc., $25.00. 
Complete. Price $35.00. 

~PLAYMASTER Super Bookshelf 
System. Complete, $43.00, 
Cabinet kit only $10.50. 

All other parts, inciuding speakers, 
innerbond, etc., $25.00. 

Teak, $1.00 extra. 


N.S.W., $1.00; Qlid.. Vie., 
$1.40: other States, $2.00. 


SPECIAL QUOTES 
For Complete Sets Based On 
LEAK -—- MAXAMP — PEAK 
-— PIONEER — QUAD — 

SANSUI — TRIO. 


Send for Stereo Catalogue 


Postage, 
Tas., 


H. B. RADIO SALES 


Manufacturers of Quality Radio and 


Radio Furniture for 36 years 


103-105 Catherine Street, 
LEICHHARDT, SYDNEY - 


Telephone 56-5580 


NOVEMBER SPECIALS 
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wharfedale 


The release of two new compact speaker systems by Rank Wharfe- 
dale Ltd. has solved the problems associated with small speaker 
enclosures. 

The “Denton” measures only 9#in x 15in x 9in ... the “Super 
Linton” is 19in x 10in x 10in. Both systems feature a new type of 
bass/mid-range 8in drive unit with an exclusive Wharfedale Flexi- 
prene surround, an extra-long throw voice coil and a new-type cer- 
amic magnet. 

Treble response is smooth, clean and Satisfying; a new H.F. pressure 
unit incorported in both 
enclosures features an 
“Acoustiprene” dome, 
Frequency response of the 
“Denton” is conservatively 
quoted at 65-17,000 Hz. 
Response of the “Super Paes 

Linton” is 40-17,000 Hz, } | 
Impedance is 4-8 ohms. 

Cabinets are finished in selected oiled teak or polished walnut ven- 
eers and have been designed to match both modern and_ period 
decors. An important feature of the new range is that both “Den- 
tons” and “Super Lintons” are supplied in acoustically matched pairs 
for optimum stereophonic performance. 

When first you listen to these compact Wharfedale multiple speaker 
systems we know you will be suitably impressed; when you purchase 
a pair the price will more than satisfy. A compact, high quality 
speaker system at a low compact price. 


TEREO 10 McKAY COURT 


OUND RINGWOOD, VIC, 3134 
YSTEMS rv. tt. 870-4961 


LLIED CAPACITORS 


v2 assured quality keeps this 
Vas equipment working around 
the clock. 


Ceramics 

Plastic Film 
Electrolytics 
Silvered Mica 
Potentiometers 
Trim Pots 

Paper Capacitors 
Connectors 
Packaged Electronic 
Circuits 
Switches 
Trimmers 


Write for catalogue and service information. | 
Allied Capacitors Pty. Limited, 752 Pittwater | 
Road, Brookvale, N.S.W. 2100 


| 
ALLIED CAPACITORS PTY. LIMITED | MAW ctu eee PHONE... ! 
| 


| 
DORESS tc wc... 
752 Pittwater Road, Brookvale, N.S.W. EVAR wishin pieligieass ict eee | 
Telephone 93-0221 (10 lines), «we tsteentretcerattenccatnenevensinsasnenssevcrseatsagenseceustusmeseensantens | 
DISTRIBUTED BY FERRIS BROS. PTY. LTD. Lc inctheg ee) tien Moa, POSTCODE......... | 
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MSP MAINS SWITCHES 


Manufacturers Special Products has introduced a 
new series of switches for AC mains switching, 
which represents the bulk of modern needs, 


_ The series “SR” double pole (or single pole changeover) 
mains switch has been developed to accommodate the excessive 
surge conditions associated with the use of silicon rectifiers 
in mains circuits. The low forward resistance of such rectifiers, 
coupled with the usual high reservoir capacitance, results in 
switch-on surge currents of up to 35 amps at 250V and a 
highly erosive spark. The unit is also intended for switching 
AC mains to a highly inductive load, characterised by a heavy 
switch-off arc. 

To offer a solution to these conditions, the switches include 
the following distinct features: generously proportioned silver 
alloy contact buttons to withstand surges on make and break; 
relatively slow break action to limit switch-off arcs in AC 
mains circuits. The moulded housing and contact arrangements 
are identical with different forms of the switches; the differences 
lie simply in the method employed to move the separator 
from off to on. 

__ All versions of the SR switches have an AC switch ratin 

of 250V, SA with resistive load and 2A with inductive load. 
The DC switch rating is 250V, 1A for double pole and 4A 
for single pole. The maximum switch-on surge current is 40A 
at 350V peak, and the mechanical life is in excess of 20,000 


POLARAD OSCILLATOR AND ATTENUATOR 


Information has come to hand on two new instruments manufactured 


Different versions of the SR mains switch. From left 

to right, they are: SR.A; rotary mains switch, avail- 

able \with switch “on” in either clockwise or anti- 

clockwise position; SR.C slide mains switches; and 

SR.B rocker mains switch, which lends itself to 
banking requirements. 


operations. Further information on the SR switches may be 
obtained from Manufacturers Special Products Pty. Ltd., 47 
York Street, Sydney, 2000. 


by Polarad Instruments, of the U.S.A. 


The model 7981 Microwave Transistor 
Oscillator has single-screw tuning and 
covers the 0.95 to 2.05GHz range. It can 
be operated in either CW or pulse mode 
with pulse rise and fall times of 100nS 
max. Pulse voltage is —12 volts on and 
0 volts off. Nominal power output is 
40mW with a typical variation of plus 
-or minus 2dB over the frequency range. 
The frequency stability is typically 50ppm 
per degree C over the range 0 to plus 
50 degrees C. 

_The model 7950 Low SWR L-Band 
Pin Diode Attenuator has a dynamic range 
of 20dB and a maximum SWR from min. 
.to max. attenuation of less than 1.5dB. 


The frequency range of the unit is 0.6 
to 2.4GHz with a maximum residual 
attenuation of less than 1.5dB. Typical 
rise and decay times when driven by an 


rs ae ta pulse modulator are less than | 


nS, 


All inquiries should be addressed to the 
Australian agents for Polarad Instruments; 
Astronic Imports, 622-626 Nicholson 
Street, North Fitzroy, Vic. 3068. 


Above: 

Polarad X-band attenuator. 
Below: 

Polarad microwave oscillator. 


COMPUTER TRAINING AID 


A digital training aid has been introduced by the Gawler Instrument 
Co. under the registered trade brand “Computronic.” 


Computronic is a self-contained digital 
laboratory and consists of a regulated 
power supply with overload protection and 
a range of interchangeable panels. It can 
be programed by patching together ele- 
ments, such as gates and flip-flops, and 
circuits, such as shift registers, to give a 
desired configuration. A comprehensive 


handbook is supplied with the equipment. 


To assist users, a series of experiments 
are given, graded to allow a student to 
progress rom digital fundamentals, 
through computer arithmetic and control, 
to complex digital techniques, including 
digital instrumentation. Fundamentals can 
be visualised without distraction by 
unessential sections, while complex systems 
may be set up clearly using panels with 
advanced digital functions. 

Fundamentally, there are three types of 
panels: panels containing individual logic 
elements—a selection of gates, flip-flops, 
etc.; panels containing logic circuits of 
some complexity — useful in demon- 
strating computer arithmetic, digital con- 
trol and timing circuits; and panels con- 
taining sub-systems—such as accumulator- 
registers, BCD counter decades, buffered 
readouts, memory circuits, etc. All inputs 
and outputs are terminated on banana 
sockets to facilitate patching. 


An upright version of the Compu- 
tronic digital laboratory. 
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There are eight different panels avail- 
able, while the company is planning to 


introduce further module panels. The 
panels which can be supplied are: type 
G-01, gates — 4 two-input AND gates, 
4 two-input OR gates, 2 four-input NOR 
gates, and 4 two-input NOR gates; type 
G-02, gates — 8 two-input NOR gates, 
and 4 four-input NOR gates; type G-03, 
gates — 16 two-input NOR gates; type 
F-01, flip-flops — 2 SR flip-flops, 2 SRT 
flip-flops, 2 JK flip-flops, and 2 D flip- 
flops; type F-02, flip-flops — 8 JK flip- 
flops; type S-01, 8-bit shift register — 
gated parallel input, gated parallel output, 
gated serial output, and register display; 
type S-02, 8-bit shift register—serial input, 
gated serial input, and register display; 
type D-01, control panel — clock pulse’ 
generator, 8 data entry switch, and 8 data 
display indicators. 


The equipment uses RTL monolithic 
integrated circuits as logic elements, using 
positive logic with a 3.6V DC _ supply 
rail. An interval generator is adjustable 
from approximately 1Hz to 10K Hz, or the 
device may be used for single pulse 
operation. Clock pulses are displayed by 
indicator lamp. Models are available 
upright (as illustrated), desk top, or for 
rack mounting, and may have five, 
10, 15 or 20 panels. The unit operates 


from 240V AC, consuming about SOVA. 


For further details write to Gawler 
Instrument Co., 23 Shafton Street, 
Huntingdale, Vic. 3166. 
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JUST ARRIVED! 


A brand new shipment of the fabulous QUAD 33/303 transis- 
torised stereo amplifier have just arrived. This system is British 
Quality at its very best, hear it demonstrated now or send for 


comprehensive details. 


DON’T DELAY, WE ONLY HAVE A LIMITED SUPPLY 
OF THESE POPULAR UNITS. 


Perfect Partners for the QUAD or your present amplifier. 


THORENS 
"TD 124 MKII”’ 
Finest turntable in the world 


# 


Wharfedale 
“AIREDALE” 
3 way speaker 
system 


SME TONE ARM 
Precision engineering 
from Britain 


RENAE ATAU NIR BR OER ALAS LUNE NAR TOBE AEN APNEA AT RARE 


world's best. 


KEF “CONCORD” 


2 way speaker system 


LEAK 
“Sandwich MK11" 
2 way speaker system 


SHURE “VI15 11° 
The connoisseurs’ cartridge. 
Recognised as one of the 


Mea: 


Send for details. And your "AQ" (Arrow Quote) on any of our 


ARROW 


excellent equipment. Ask about our Hire Purchase facilities tco! 


ELECTRONICS 


342 KENT ST. 
SYDNEY, 29-8580 
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Electronic Repair Kit 


A complete kit of tools and equipment 
for servicing advanced electronic equip- 
ment has been developed by Royston 
Electronics Pty. Ltd. 


The kit comprises 82 items, under the 
following categories: inspection and clean- 
ing equipment; low voltage precision 
soldering and desoldering equipment; semi- 
conductor and component protective 
devices; circuit and component holding 
devices, jigs, and working surfaces; pre- 
cision pliers, cutters, tweezers, and minia- 
ture associated tools; low toxicity solvent, 
approved flux, flux removing liquid, circuit 
protective coating; containers and non- 
spill dispensers. 


Many of the items included in this kit 
are not generally available throughout 


Australia. All the smaller items are recessed 
in plastic foam for protection, ease of 
access, and checking purposes. The kit is 
packed in a steel lockable box, 2lin x | 
9in x 14in, 


Individual items can be supplied separ- 
ately, or smaller specialised kits developed 
for the electronics manufacturing and 
servicing industry. Complete details, in 
catalogue form, may be obtained from 
Royston Electronics Pty. Ltd., 22 Firth 
Street, Doncaster, Vic. 3108, or 17 Bur- 
wood Road, Burwood, N.S.W. 2134. 


IRH 2-GANG POT. 


This IRH 2-gang 50K linear potentio- 
meter is claimed to have the necessary 
accuracy and stability to make it suitable 
for the 1968 AF Signal Generator (pub- 
lished in “Electronics Australia,” Septem- 
ber, 1968). However, the angle of rotation 


of this control is greater than that of 
the wire-wound potentiometer we used in 
our prototype. This makes our published 
scale unsuitable, and any intending con- 
Sstructor would have to calibrate a scale 
individually. Inquiries to IRH Components 
Pty. Ltd., The Crescent, Kingsgrove, 
N.S.W.. 2208. 


SOLARTRON DIGITAL TEST EQUIPMENT 


A completely new range of Solartron Digital Automatic Test Equip- 
ment (DATE) for use both in the laboratory and on the produc- 
‘tion line is now available from Solartron, Australia. 


The basis of the 
DATE system is the 
ED.1730 Incremen- 
tal Controller, which 
uses digital tech- 
niques to _ control 
the most significant 
parameter of any 
associated plug-in 
module. It is the 
module, however, 
which determines 
the function of ‘the 
complete assembly. 
The controlled para- 
meter may set “f 
initially to any 2.2 
value, and then 
varied automatically 
over the required 
range. The magni- 
tude and direction ; 
of the steps, and the speed of operation, 
are independently variable. 


The- following modules are at present 
available: LF Waveform Generator, 
X,1734—this provides sine, square, and 
triangular wave signals from .005Hz to 
11K Hz, and is particularly suitable for the 
study of a servo system and analogue 
computer network response. Various other 
specialised waveforms may be selected. 
Quadrature outputs are provided at 10 volt 
level to facilitate operations with the 
Solartron VP253 phase sensitive volt- 
meter. A variable phase output, con- 
eae in one degree steps, is also avail- 
able, 


Precision DC source, EX.1735—this 
provides constant voltage or constant cur- 


gy Agate 
3 ‘ 


The Solartron ED.1730 Incremental Controller with 
a LF Waveform Generator EX.1734 plug-in module. 


rent modes and is fully protected with a 
choice of limit values. It is suitable for 
high speed calibration or for any applica- 
tion where a stable, accurately controlled 
DC supply is required. 

LCR Bridge, EX.1732—this features a 
“controller auto balance” facility, and 
provides for three modes of operation: 
single, repetitive, or tract (i.e., continuously 
following small variations of component 
value), Its full scale ranges are: capacity, 
100pF to 10uF; inductance, 10mH to 
100H; and resistance, 100 ohms to 10M. 
Power factor may be read off a conven- 
tional dial. 

For further information contact Solar- 
tron Australia, 112 High Street, Kew, Vic. 
ee or P.O, Box 297, Brookvale, N.S.W. 


WOUEROGOOASERRGENUROUROCOOUGSERUSHGUCAERUOLOUGSOTENAO ROR HAAOGSSRRROGONUU AAU URUSSRCORACUSGUENOC EGR TNOCERNCEENUCGESCSORTNCURSECEODGRROUNOUSOERSOSRAUONDEOSEIRG) 


TRADE RELEASES—IN BRIEF 


AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. has announced a range of 
integrated circuits for communication and 
consumer electronics which combine per- 
formance and economy. Two particularly 
suitable devices are the PA189—a low 
cost, high gain IF amplifier/discriminator 
in a plastic dual-in-line package for a 
wide variety of TV and FM requirements; 
and the PA237—a monolithic audio ampli- 
fier designed to deliver two watts of con- 
tinuous power to a 16-ohm load and 
housed in a plastic dual-in-line package 
with a tab for heat transfer to a printed 
circuit board. For further details contact 
oe at 103 York Street, Sydney, 


Features of this. new type of 
plastic strip connector are an insu- 


lating platform to keep leads 
isolated should they become loose, 
and captive screws which are 
securely held internally by a 
patented method. Moulded from 
unbreakable plastic, the _ strips 
are precut between individual con- 
nectors for easy separation. 
Manufacturers are Ampere Manu- 
facturing Co., Prahran, Vic. 3181. 


EDELS PTY. LTD., the Sydney gramo- 
por and audio equipment specialists, 
ave opened a “sound cellar” in their 
King Street showroom, stocked with some 
$30,000 worth of high fidelity equipment. 
Here, potential purchasers of good-quality 
audio systems will be able to hear a wide 
range of units operating under good con- 
ditions. The range of equipment on dis- 
play extends from unit amplifiers and 
ancillary units to a fully integrated J. B. 
Lansing stereo system valued at $3,000. 


VARIAN VACUUM DIVISION, Palo 
Alto, Calif., U.S.A., has developed a new 
instrument for analytical surface research 
—an Auger Electron Spectrometer. The 
analyser is used to detect and identify the 
elements on or near the surface of a 
sample. The Auger spectral lines, represen- 
ting specific electron energy gradients, are 
sensitive indicators of elements, especially 
the lighter ones. For further information 
write to Varian Pty. Ltd., 38 Oxley Street, 
Crow’s Nest, N.S.W. 2065. 


CORNING GLASS WORKS has 
doubled the maximum storage capacity of 
its high-speed, low-cost memory modules 
to 4096 bits. The compact, plug-in 
modules provide data rates of 4 to 16- 
MHz, with delay times of 64, 128 or 
256 microseconds. The cost per bit has 
been halved to 2.5c in medium quantities, 
and much lower in large quantities. The 
module is mounted on a_ glass-epoxy 
printed circuit board ready for simple 
plug-in to standard logic circuitry. Addi- 
tional information is available from the 
Technical Products Division, Corning 
Glass Works, 1202 Plaza Building, 87 Pitt 
Street, Sydney, 2000. | 
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FLAT NOSE PLIERS 


ROUND NOSE PLIERS 


END CUTTING 
NIPPERS 


Australian Representatives: 


THOMAS 
C. BROWN 


& CO. PTY. LTD. 


Sydney @ Melbourne e Adelaide 
Brisbane @ Perth 
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Designed 
specifically for 
instrument and 

electronic tech- 

nicians to handle fine, 
precision work, the 

Elllott-Lucas 412” size 
‘1000’ series is available 

in Box Joint or Single 

Joint Tools. All bright 
in individual Display 

Packs or in Plastic Tool 

Roll sets of three or six. 


OPCO.5 


J421.A.SL © 


<c3005t Reliable RENDAR Electronic 
Components of Sound Construction 
DISTRIBUTED THROUGHOUT AUSTRALIA BY. 


AUDIO-LEC AUSTRALIA PTY. LTD. 


MANUFACTURED IN THE UNITED KINGDOM 
SEND FOR CATALOGUE & PRICE LIST. 


MJPS60/SL 


v? PBS.1.CO . MIPSS6O0SL 


dies | r @ 
o Be 


T.ASockET T.A.PLus 
MJP.600 RS'9 


DISTRIBUTORS CONTACT LES BAKER 


Be Wk a BA. 33 Bridge Street, Eltham, Vic. Phone 439-9517 


sock DALE MAGRATHS 


STOCK 
of SURPLUS TRANSFORMERS, : 
SITLL LUM = ELECTRONIC HOBBIES 


NOVEMBER, 11 to 16 CENTRE 


“PIONEER” Stentorian Speakers 
15in., BASS GUITAR or Model H.F. 1016 STENTORIAN MAJOR 


Designed to achieve full range response when mounted in a 
‘“‘compact’’ cabinet. Cone diam. 10in. Pole diam. lin. Flux density 
ELECTRONIC ORGAN SPEAKER 16,000 gauss. Total flux 64,000 maxwells. Impedance coil at 15 


ohms. ee respons 60 ec to 16,000 c.p.s. in suggested 


. cabinet: 30 16,000 c.p.s. in larger cabinet. Capacity 
This supers 15- aneh unt fen s silts re cy. om pension 10 watts $26. 0 (nctudine Saies Tax). 
Coil. Power handling watts watts (pea requen 
response to 5000 cycles. Resonant frequency 60 plus or_ minus Model H.F, 1016 STENTORIAN 
12 cycles. Sensitivity 103 eins or nes 2 db/watt. Total flux on po “_ Js J 16, oC yest poets. ne sa wee Free 
$1,606 MARWEEL,. 21am density @500 Gauss, quency response 30" ah ae 18,000 c.p.s. Bass resonance 35 
¢.p.s. $21 (including “sales Tax). 
= Model H.F. 1012 STENTORIAN 
= 19in Unit 12,000 gauss magnet. Universal impedance speech 
coll at e's 7.5 and 1S ohms. Capacity 10 watts. Frequency 
| pesDe 30 ps. to 14. 000 c.p.s. Bass resonance 35 c.p.s. 
3 $1 4.00. (including Sales Tax). 
Including Model 1.10 STENTORIAN TWEETER 
Sales Tax Speech Coil is aluminium wire wound on an aluminium former 


rigidly fixed to an aluminium diaphraam, givin high standard 
of reproduction when used with Stentorian H.F.1012 and H.F.1016 
poeeke’s. Speech coil impedance: 15 ohms. Response: 200/15,000 
c.p.s. flux density; 14,000 gauss. Capacity: 5 watts, $16.00 (in- 
cluding Sales Tax). 

CX 3000 CROSSOVER NETWORK 


W/B8 Crossover is of the filter type and Is fitted to all the Duplex 
Loudspeakers. it is available for use separately, the 3,000 c/s 
type is half section series connected having an attenuation of 
12 dB per octave. C.X.3000. $6.50 fincludine Sales Tax.) 

T359 TWEETER. 


3,000-15,000 c.p.s. Size overall 3'2in diam. x 2in deep. Voice 
coil impedance 15 ohms. $6.50 including Sales Tax, plus Postage. 


POST FREE ANYWHERE IN AUST. 


POSTAGE FREE 
Anywhere in 
Australia 


J. H. MAGRATH & CO. PTY. LTD. 


208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 663 3731 
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MAGNA ALLOYS AND RESEARCH 
PTY. LTD. has announced the following 
new products developed by the company. 
Magna AG61 is a powder that, the com- 
pany explains, can easily be rubbed on 
copper to instantly plate the copper with 
a non-peel coating of silver to prevent 
oxidation. All that is needed is a damp 
cloth to apply the powder. Magna AG61 
is marketed in 500-gram packages, priced 
10c per gram, sufficient to plate approxi- 
mately 8,000 square inches. 

Magna 33 is a new alloy to replace 
expensive silver solder. It flows as freely 
as a silver solder through tight close-fit- 
ting joints without segregation, and, like 
silver solders, will join a wide range of 
metals including steel, copper, bronze 
and many others. Magna 33 is applied 
with the same welding techniques as silver 
solder using Magna 33 flux, and is also 
available flux-coated for handy applica- 
tion (known as Magna 33F). 

Magna 24 is a welding alloy developed 
especially for refrigeration system assemb- 
ly. It bonds to copper tubing at a rela- 
tively low base metal bonding temperature 
tending to prevent scaling inside the tub- 
ing. Magna 24 flows freely completely 
through a joint without flux. A protective 
coating prevents oxidation of the welding 
alloy to avoid leaks. Magna 24 is avail- 
able in 1/16in and 1/8in diameter sizes. 

Magna 87 Flux is an aqueous self- 
neutralising flux claimed to have the prop- 
erties of super-activity, super-cleaning 
power and the ability to form a liquid 
cover over the solder and material being 
soldered to exclude the air. It 
dissolves even strong oxides 
unwanted contaminants and car- 
ries these away. Magna 87 Flux is sold 
as a concentrate, 
mixed with water for economy, priced at 
$4.75 per 16-ounce concentrate or $26 per 
gallon jug. Inquiries about any of these 
products should be addressed to the com- 
nl at 11 May Street, St, Peters, N.S.W. 


VARIAN TWT DIVISION, Palo Alto, 
California, U.S.A., has introduced a 
travelling wave tube for use as the final 
amplifier in satellite ground terminal trans- 
mitters. The VTC-6660 provides a mini- 
mum of 8KW CW over the frequency 
range 5.925 to 6.425GHz without tuning 
adjustments. The tube offers 40dB small 
signal gain, low AM/PM conversion, and 
a minimum gain, slope. The VTC-6660 
recently went into service in the Moree 
ground terminal in N.S.W. which opened 
recently. Other communication _ satellite 
terminals in California, Hawaii and West 
Virginia are scheduled to be powered by 
the VTC-6660. For information contact 
Varian Pty. Ltd., 38 Oxley Street, Crow’s 
Nest, N.S.W. 2065. 


The VTC-6660 travelling wave 
tube introduced by Varian. 


which may be > 


AMPEX AUSTRALIA PTY. LTD. has 
introduced an instrumentation tape record- 
er, model FR-1900, said to be more flex- 
ible and easier to operate than previous 
comparable systems. It can record and re- 
produce in all principal bandwidths speci- 
fied by the U.S. instrumentation industry. 
Minor settings adapt the recorder for low, 


middle- or wide-band use — from 
50Hz to 2MHz _ direct and from 
DC to 500KHz FM. _ Calibrating 
each FM ~~ amplifier before play- 


back of FM data requires only two adjust- 
ments per channel. The FR-1900 contains 
multiband signal electronics using a mod- 
ular design allowing a user to purchase 
only those components immediately re- 
quired. Inquiries to the company at 8th 
Floor, .R.M.A. House, 
‘North Sydney, N.S.W. 2060. 


| PYE PTY. LTD., Clarinda Road, Clay- | 
ton, Vic., completed a $75,000 contract [| 


for the export of quartz crystals to South 
Africa, The order was for 48,000 assorted 
it ha for use in radiotelephony and 
other communications applications, The 
company has announced that to meet in- 
creased export and domestic responsibili- 
ties, it will double its plant size and 
capacity at Clayton in 1969. 


EMERSON AND CUMING INC,, 
Canton, Massachusetts, U.S.A., has 
released information on Eccosorb Coating 
268 which is a paintable, sprayable, glossy, 
surface coating based on RTV silicone. 
It provides both dielectric and magnetic 
losses over the microwave range, The 
coating may be cured at room temperature 
or at elevated temperature where a faster 
cure is desired. Eccosorb Coating 268 is 
useful in those situations where a complex 
surface geometry makes the application 
of absorber sheet impractical. Inquiries 
to the Australian agents, Wm. J. McLellan 


and Co. Pty. Ltd., The Crescent, Kings- | 


grove, N.S.W. 2208. 


CORNING GLASS WORKS has intro- 
duced chromium-coated glass plates for 
microcircuit masks. Special features claim- 
ed are higher resolution and longer life 
than conventional photoemulsion plates. 
To produce masks, the plates are exposed 
to a desired circuit pattern which is then 
chemically etched into the chromium film. 
Once etched, the surface chrome finish 
turns brown enabling easy identification 


xf the plate’s top surface. Further infor- | 


mation about the plates is available from 
the Technical Products Division, Corning 
Glass Works, 1202 Plaza Building, 87 
Pitt Street, Sydney, N.S.W. 2000. 


PLESSEY PACIFIC, C.S.A. (Communi- 
cation Systems of Austrahia) Division, has 
established an office at 64 Forbes Street, 
Devonport, Tasmania, to serve the expand- 
ing north-western section of the State. 
ae phone number of the new office is 


TEXAS INSTRUMENT CORP., Dallas, 
Texas, U.S.A., has appointed Mr William 
F. Miles managing director of Texas In- 
struments Australia Ltd. Mr Miles, an 
engineering graduate from Melbourne 
University, is the first Australian to hold 
this appointment. 


PLESSEY PACIFIC PTY. LTD. has 
appointed Mr D. G, Mulder as divisional 
manager of the Rola Division in succes- 
sion to Mr D. R. Brown. Mr Mulder has 
been, with the Rola company for about 16 
years, commencing as an_ engineering 
cadet, and was manager the Rola 
Magnetic Materials Division prior to his 
new appointment. 

Plessey Pacific has also announced the 
appointment of Mr Ken Spencer as the 
group’s commercial executive in succession 
to Mr Eric Chapman, who was recently 
appointed to an executive position with 
The Plessey Company in England. Mr 
Spencer joined Rola in 1937, and _ prior 
to his new appointment was marketing 
manager of the Rola Division. 
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Ridge Street, oo 


up to 
ten times 
longer life 


MAXELL Alkaline Dry Cell — this unique 

new design concept features high cap- 
acity and durability that surpasses the 
performance of the world’s top dry cell 
batteries. The construction of the Maxell 
Alkaline Dry Cell differs greatly from 
conventional types of carbon ZINC cells. 
However, the Maxell Alkaline cells can 
be used where you normally use a carbon 
ZINC cell. MAXELL ALKALINE CELLS 
are especially suitable where there is a 
demand for increased current, combined 
with durability and little voltage drop. 
Even near the end of the cell life the 
discharge capacity is large and stabilized, 


@ Metal spring 
@ Outer can— 


= 3 Inner can | 
=i @ Cathode | 


© Separator 


© Polyethylene film 
(vent hole) 


=; 7) Anode zinc paste 
=|8 Potassium hydroxi- 
de electrolyte 


BS Anode current 
Bie: = collector 
Ay Wiyj-1O Rubber packing 
Zs su YA ig y) 
r~ —__() Bottom plate 
Exclusive new construction mini- 
mises leakage. Double cans are used 
and rubber sealing with the unique 
spring safety device. (see diagram) 


Interior drying is prevented by her- 
metic sealing, therefore long storage 
periods are possible (over two years). 
Even then Maxell Alkaline cells are 
in the same condition as when they 
left the production line. These cells 
will withstand severe temperature 
changes. Rigid tests have shown ex- 
tremely stabilized capacities from 
the low temperature of --4F to the 
high temperature of] 50Fat which 
temperatures dry cells would fail to 
operate satisfactorily. 


Prices: . 
AM 1 ........ 75¢ 
AM .........50c 
AMS ........ 40c 


Trade enquiries to : 
TASMANEX PTY. LTD. | 
17 Parker Street SYDNEY 2000 


| 
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1, WITH FLUSH MOUNT SLAVE UNIT 


(Stainless Steel). 
3 2. WITH SURFACE MOUNT SLAVE UNIT. 
(Plastic). 


Normally used to communicate with visitors at front 
or rear door from kitchen, etc., or may be used as a 


W ARB RTON = TELECALL-Mini Door-Phone 
wi 2 MODELS: 


high quality intercomm. between any two locations. 
RESISTORS Supplied complete with battery and 5O0ft wire. 
MADE IN WEST GERMANY BY ROSENTHAL t 95 


1 Watt Precision Carbon Type +1% 


VALUES IN STOCK Sither Set. Post free. 


15 180. 5600 39K 600K +2% SURFACE MOUNT TYPE FLUSH TYPE 
22 220 6000 40K 680K 11 meg | 

24 240 6800 47K 700K 13 meg 

27 270 7500 68K 750K 15 meg 

33 330 8000 75K 800K 16 meg 

39 560 13K 80K 820K 18 meg 


30K 560K 
25c each or $2.50 doz. or $17.50 per 100. 
Prices include postage, 


m——oenemmmemmme : = PRILIPS REZ 
PHILIPS RADIO ENGINEER KITS 


Everything supplied to build a 3 transistor mantel 
ELECTROLYTIC CON DENSERS ate including cabinet. The radio may also be used 


as an amplifier for a record player or microphone. 


(Made in Holland) Price while they last, including batteries and freight. 
VALUES AVAILABLE $17.95 
100 mfd 2.5 VW, 200mfd 6.4VW, 160mfd 16 VW ; 
ue inf 2.5 VW 320 mfd 6.4 VW ee mie Ras RPE LP OT UO SIO CH (8 
mfd 2. mfd 16 VW : 
800 mfd 2:5 Vw | 800 mfd 6.4 VW FONET TRANSCEIVERS 102B 
aos ; - mid 3 Ag * Citizens Band, 27.24 %* 10 Transistors. 
200 mid 4 vw 64mfd 10 VW m Ww m.c, * Battery Power Meter. 
m 
640 mfd 4 VW Hs ae pees 1 mid 40 vw * Power Input 240 m.w. %* Approved by P.M.G. 
int saver! 00m 160Wi PRICE PER PAIR $69.95 Freight free. 
160 mfd 6.4 VW} 1600 mfd 10 VW! 64mfd 64 VW [peepee 
Lots of 100 assorted $19.75 or $2.75 doz. 
Prices include postage. 4m.m. EARPHONE PLUGS 
ERE A a OR With 45” twin flex attached .. .. 1 2. cach. 
SPECIAL CONDENSER POLYPAC Packs of 10 $1.00 including postage. 
oeee = STR aS NAT RR 
Contains 25 assorted condensers, including ceramic, | 
electrolytic, metal pack, mica, paper tubular, $1 plus POWER SUPPLY BASIC KIT 


ostage 5c (or 6 for $5.50 including postage). 
postag (or r$ ; ing postage) Consists of: One Transformer tapped for 9v and 12v 


at 500 ma. One full wave contact cooled Rectifier. 


One 1,000 mfd 15 V.W. Capacitor. 
807 VALVES | Make your own 9 or 12-volt power pack to supply 
AMERICAN SYLVANIA, $1.75 each, includ. post. transistor radios, record players, slot cars, toys, etc. 
Packs of 10 $15.00 including postage. Supplied with wiring diagrams. $3.85 Post free. 
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E.M.I. (AUSTRALIA) LTD. has sup- 
plied information on the Emicooler, which 
was developed by the Military Products 
Division of E.M.I. Electronics in Middle- 
sex, England. The Emicooler is a_ high 
pressure gas-operated cryostat based on 
the Joule-Thomson effect of the expansion 
of gas at an orifice and is designed to 
produce a temperature below 50 deg. K 
within three seconds in the presence of 
a heat load of 2W. Typical applications 
include: cooling semiconductor lasers, 
infrared detectors, and ICs; production 
of liquid air, nitrogen and argon in small 
quantities; use as a microscope cold staze 
for freezing specimens, etc. Inquiries to 
the Electronics Division, E.M.I. (Austra- 
ue) Ltd., 301 Castlereagh Street, Sydney, 


EMERSON and CUMING INC, has 
introduced a pair of moulding payee. 
Eccosorb MP-117 and MP-124, which can 
be used to mould lossy elements such 
as wedges, pyramids, cones, etc., for 
microwave transmission line attenuators, 
terminations and loads. Moulded pieces 
have both magnetic loss and dielectric 
loss with minimal change over the fre- 
quency range from 1 to 10GHz. Attenua- 
tion in dB per wavelength varies from 
110 to 210 for MP-124 and from 60 to 
100 for MP-117. Inquiries should be 
addressed to the Australian agents, Wm. 
J. McLellan and Co, Pty. Ltd., The 
Crescent, Kingsgrove, N.S.W. 2208, 


DYMO AUSTRALIA PTY. LTD. has 
introduced the Dymo 2000 dual track 
tin and 3/8in desk top embossing 
machine. Designed to cope with continu- 
ous labelling applications, the 2000 is 
25 per cent faster to operate than the 


conventional hand-held tool. Tape for the 

is also more economical, being 
supplied in special 36 feet cassettes. The 
Dymo 2000 costs $43.80 plus sales-tax. 
For further information contact Dymo 
Australia Pty. Ltd., 11c Lachlan Street, 
Waterloo, 2017. 


PLESSEY PACIFIC has introduced in 
Australia an inexpensive plastic package 
for ICs, the P20, which has already made 
its appearance in colour TV receivers in 
Britain. The P20 is basically a 20 lead 
in-line plastic package with an integral 
heat sink which can be bolted to a 
further heat sink or chassis. It is designed 
to dissipate at least 3 watts when used 
with a suitable heat sink. The encapsula- 
tion will be used for a fully integrated 
car radio chip and for 3- and 5-watt 
audio amplifiers, Further information is 
available from the Professional Compon- 
ents Department, Ducon Division, Box 2, 
P.O., Villawood, N.S.W. 2163. 


IBM AUSTRALIA LTD. has announced 
a portable unit for the manual punching 
of data processing cards. Known as the 
IBM 3000 Information Recorder, it is 
designed to enable users of data process- 
ing systems to translate information into 
machine-readable form without the inter- 
mediate process of note-taking, or for 
data collection in specific applications. 
A new range of magnetic computer tape, 
entirely researched, developed and mam- 
factured by IBM, marks the first time 
a computer company has entered the field 
of tape production. Known as IBM series 
500 Magnetic Data Processing Tape, it jis 
available in 300ft, 1,200ft and 2,400ft 


reels from the Information Records 
Division of IBM Australia Ltd., Bradfield 
Highway and Kent Street, Sydney, 2000. 


ANODEON SALES DIVISION has 
supplied information on the following 
semiconductors: ABl to AB7 — encap- 
sulated silicon bridge rectifiers with volt- 
age ratings from 50 to 1000 volts and 
a current rating of 2A at an ambient 
temperature of 40 deg. C; AT342 and 

T343 — high frequency NPN silicon 
planar transistors featuring controlled for- 
ward AGC characteristics, low noise, low 
feedback capacitance and high power gain 
(the AT342 is intended primarily for use 
as an RF amplifier in TV tuners and 
the AT343 for use in video IF amplifier 
circuits in TV receivers). Further informa- 
tion may be obtained from Anodeon Sales 
Division, Electronic City, 443 Concord 
Road, Rhodes, N.S.W. 2138. 


A&R ELECTRONIC EQUIPMENT 
PTY. LTD. has announced a new pre- 
cision DC power supply, type PS97 which 
will be available shortly. The PS97 is 
designed primarily for use with digital 
ICs, but may also be used as a high 
quality supply for other purposes within 
its ratings. The circuit follows standard 
practice, but includes an IC operational 
amplifier as a high-gain differential com- 
parator to give excellent stability and 
regulation. e DC output is 2-15V at 
0.4A maximum. Price will be $85 plus 
sales tax. Inquiries to the company at 42- 
46 Lexton Road, Box Hill, Vic. 3128. 


_ HEWLETT-PACKARD has released 
information on a new wave analyser, 
model 3590A, which measures the fre- 
quency components of simple or complex 
signals over an extremely wide amplitude 
range (more than 85dB) without manual 
range switching. Automatic ranging makes 
successive measurements of all signal 
components quick and easy. The instru- 
ment tunes from 20Hz to 620KHz in 
only two overlapping ranges (20Hz to 
62KHz and 200Hz to 620KHz). It has 
both logarithmic and linear .DC outputs 
to drive the X and Y axes of recorders. 
Inquiries to Hewlett-Packard Australia Pty. 
Ape 22-26 Weir Street, Glen Iris, Vic. 


PHILIPS INDUSTRIES HOLDINGS 
LTD. has decided to set up full local 
manufacturing and design facilities for 
integrated circuits in Australia. Philips in 
Europe is well advanced in the IC field 
with factories producing in quantity- in 
Holland, Germany and England. The Aus- 
tralian Philips company is already using 
imported ICs in design and manufacture 
of certain types of equipment. The Mini- 
watt components group will provide local 
industry with application engineering 
assistance and _ individualised designs 
wherever feasible. 


CONSOLIDATED TELEPHONE AND 
RADIO CO. LTD., P.O. Box 50, Lod, 
Israel, has introduced a reliable speed 
control system, known as Tel-Rad Adjust- 
able Speed Drives. In the Tel-Rad DC 
motor drives, thyristors control the input 
voltage to a DC motor permitting opera- 
tion over a wide speed range from 
standard single-phase AC power lines. 
Motor speed is said to remain constant 
within regulation limits regardless of load 
variations from zero to full. The Tel-Rad 

motor controllers operate from 
standard three-phase power lines and use 
thyristors to maintain the required speed/ 
torque characteristics. 


DIGITAL EQUIPMENT PTY. LTD. 
announces that expansion of the com- 
pany’s sales and field service activitics 
has necessitated a move to larger premises. 
The company’s new address is 75 Alex- 
ander Street, Crow’s Nest, N.S W. 2065. 
Telephone 439-2566. 


FERRIS BROS. PTY. LTD. has 
appointed Trade Teletuners Pty. Ltd., 55 


Hume Highway, Greenacre, N.S.W. 2190, | 


as an official wholesaler of Tele- 
components TV and radio replacement 
parts. =| 
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ALL JAPANESE AND LOCAL SETS 
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Aristone Aurora Belair 
Berlin Crown Fujiya 
General Hitachi Kenco 
Mariner Mitsubishi Nanaola 
National Nivico Sanyo 
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Sharp Toshiba Yashica 
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Electronic 


Technicians 
Earn Big Money! 


Why not YOU? 


With training through T.T.I., you could qualify for a start in the Electronics 
Industry as a: 


e Radio-television technician e Telecommunications technician e@ Instrumenta- 
tion technician e Business machine technician e Automatic control technician 
@ Industrial electronic technician—and many other skilled positions. 


WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The ‘“‘good job” you hold down today may offer less and less opportunity 
for advancement as Electronics increase their impact on all branches of 
industry. 


TECHNICAL TRAINING INTERNATIONAL, a world-wide company with 30 
years’ experience in the field of specialised technical training, offers the 
latest Electronics training programmes available in Australia. 


GAIN FULL PRACTICAL EXPERIENCE BY 
BUILDING YOUR OWN LABORATORY AT 
HOME. With T.T.I. training you build over 100 
circuit-proving projects. In addition, you 
actually construct the professional test 
equipment illustrated here. 


IF YOU ARE BETWEEN 18 AND 45 YEARS, AND EARNING 
LESS THAN $80 PER WEEK... IF YOU ARE SERIOUSLY 
INTERESTED IN TRAINING FOR A CAREER IN ELEC- 
TRONICS, FILL IN THIS COUPON FOR FURTHER INFORMA- 
TION, WITHOUT OBLIGATION. 


[gE Re FB FS 
To: Technical Training International Pty. Ltd. 
P.O. Box 83, Double Bay, N.S.W. 2028 g 

Please tell me more about T.T.!. Electronics Training, 
without obligation to me. i 
i Age... 1... Present occupation —__ t 
& T.T..—The industry-approved Technical Training Organisation EA/K te 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


Electronics Text — 


SEMICONDUCTOR AND TUBE ELEC- 
TRONICS — An_ Introduction, by 
James G. Brazee. Published by Holt, 

- Rinehart and Winston Inc., New 

York, 1968. Hard covers, 6in x 9tin, 
651 pp., many illustrations. Price in 
Australia $11.55. ; 

An up-to-date introductory text in de- 
vice and applications electronics, written 
primarily for the undergraduate student, 
but also of considerable potential value to 
those concerned with in-service training. 
The author is closely associated with his 
subject, being chairman of the electrical 
technology department of Dutchess Com- 
munity College in, Poughkeepsie, New 
TS He was previously an engineer with 
In the first half of the book, which 
studies the operation and characteristics 
of the various semiconductor devices and 
valves, there is a full chapter dealing 
with field effect devices; there are also 
sections dealing with tunnel diodes, photo- 
voltaic cells, fabrication of planar tran- 
sistors and integrated circuits, and device 
curve plotting. This and the more usual 
material is presented in a systematic and 
concise manner, forming a logical pro- 
gression of thought from the basic prin- 
ciples of device operation, initially pre- 
sented, through to the circuit applications 
described in the second half of the book. 

In the second half are chapters dealing 
with amplifiers and.amplifier combinations, 
power amplifiers, negative feedback, sinu- 
soidal feedback oscillators, nonlinear appli- 
cation of devices, rectifier power supplies, 
and microelectronics. 

In keeping with its intended educa- 
tional application, the book provides care- 
fully prepared and presented study aids. 
Each chapter ends with a list of refer- 
ences, a list of questions and problems, 
and in most cases with a description of 
appropriate laboratory experiments. The 
book itself ends with two very useful 
data appendices, one giving specification 
sheets for a variety of representative 
devices (and associated hardware, such as 
heatsink radiators), the other a handy 
parallel-resistance nomograph. 

In summary, I find this book one which 
is both up-to-date in content, and system- 
atic and lucid in presentation. It should 
thus prove of value and assistance both 
to technical college and _ university 
students, and to those seeking a good 
text for home study. . 

Our copy came from Holt, Rinehart 
and Winston (Australia) Pty. Ltd., who 
advise that the book is available from 
all comprehensive and technical book 
stores. (J.R.) : 


Domestic appliances 


HOW TO REPAIR MAJOR APPLI- 
ANCES (American). By Ernest 
Tricomi. Published by W. Foulsham 
and Co. Ltd., Slough, Bucks., Eng- 
land. Hard covers, 223 pages 8tin x 
5in, illustrated by photographs and 
diagrams. Australian price $5.10. 

I was not particularly enthused by the 
title of this book, which might well have 
been as inappropriate to Australian readers 
as some of the texts covering the design 
of American (or other overseas) radio 
and television receivers. Nor did I receive 
any encouragement by the special pre- 
liminary chapter added for the benefit 
of English readers by W. .Oliver, and 
dwelling on the difference between the 


e 


American and English electricity supply 
system. 

What he says is relevant, but it also 
tends to divert attention from the useful- 
ness of the book in other directions. 

Most of the book is actually devoted 


‘to explanations of how the various appli- 


ances function and what can go wrong 
with them. And having made allowances 
for the different supply systems, it is not 
difficult to gain a good deal from the 
discussion about the electrical principles 
and the controls, both manual and auto- 
matic. 

By way of example, chapter 2, involving 
40 pages, is devoted to refrigerators and 
freezers. Starting. with first principles of 
expansion, compression, temperature, etc., 
it explains at some length how a refrig- 
erator works. It then goes on to discuss 
controls, thermostats, manual and auto- 
matic -defrost, refrigerator/freezer com- 
bination units, the refrigeration circuit, 
the electrical circuit and the problems 
which each may involve. It has something 
to say about recharging the sealed system, 
replacing units, etc., and ends with a 
troubleshooting guide, 

Following chapters deal in similar 
fashion with washing machines, clothes 
dryers, ranges (gas and electric), dish- 
washers, garbage disposer, room _air- 
conditioner and water heaters. The last 
two chapters cover motors used in home 
appliances, and appliance finishes. 

In a field which does not seem to be 
over-generously provided for, in the way 
of tuitional literature, this book would 
seem to be worthy of note. Our copy 
came direct from the publishers, but supply 
can be arranged through Grenville Pub- 
lishing Co. Pty. Ltd., 401 Pitt Street, 
Sydney, 2000. (W.N.W.) 


Tape recorder 


USING YOUR TAPE RECORDER, by 
Harold D. Weiler. Published by Allied 
Radio Corporation, Chicago, Illinois. 
Soft covers, 8} x 5tin, 96 pages. 
Illustrated with line drawings, dia- 
grams and photographs. Price in Aus- 
tralia $1.20 (postage 15c extra). 

A preliminary glance through this book 
showed disturbing evidence of generalisa- 
tions and of possibly misleading state- 
ments. Closer study confirmed this impres- 
sion and, as a result, it is this reviewer’s 
opinion that one cannot take it too seri- 
ously as an authoritative guide to the use 
of tape recorders. 

Right at the start, the author expresses 
the view that “information on the subject 
has appeared mostly in professional and 
trade publications” and implies that his 
own work will remedy this situation. In 
fact, books on tape recorders have been 
published regularly, and one very good one 


which comes to mind is the comprehen- 


sive work “The Tape Recorder,” by C. G. 
Nijsen, of the Philips organisation, pub- 
lished by the Iliffe organisation as a 
paperback. Another statement which is 
hardly appropriate to the present-day scene 
is that “tape recorders operate at two 
speeds, 74ips and 3 ips.” ; 

In chapter 1 entitled “Sound—what is 
it?,” the author waxes eloquent about all 
the things that can be done with a tape 
recorder. On page 7, where he discusses 
making tape recordings from old 78rpm 
records, he suggests that surface noise can 
largely be eliminated in the process. While 
it is true that this can be done by exam- 
ination of groove geometry and later filter- 
ing, gating and spotting, the bald statement 
without these vital qualifications, merely 
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Jines up with the old fairy-tale that records 
can be improved merely by taping! 

On the same page, he says that home 
sound movies are available to anyone 
owning a tape recorder. Much later in the 
book, he admits to the fact that synchron- 
isation problems are prohibitive for the 
hobbyist and switches the reference to 
magnetic stripe film. 

On page 17, there is a statement that 
a microphone converts a 16Hz sound into 
“exactly 16 small electrical impulses per 
second”-——surely loose and questionable 
phraseology, particularly as the matter of 
wave motion and harmonics has been | 
referred to earlier. 

Such criticism aside, the book does 
contain some useful information. Chapter 
3, “Microphone Recording,” provides some 
hints of a general nature about micro- 
phone placement which could be useful 
to the beginner, but not sufficiently detail- 
ed to be considered as other than a rough 
guide. Chapter 4, “Dubbing” from Re- 
cords, rightly draws attention to the copy- 
right laws, but anybody likely to make 
copies of performances for sale would 
need to know much more about the legal 
position than can actually be learned from 
the book. 

Chapter 5, “Off the Air Recording,” 
deals mainly with recording from the FM 
“good music” stations operating in the 
U.S.A., and is at present largely of aca- 
demic interest only to the Australian read- 
er. Recording from AM transmissions is 
mentioned only casually. 

The remaining chapters are: Chapter 6 
—Tape Editing. Chapter 7—The Tape You 
Use. Chapter 8—Adding Sound Effects. 
Chapter 9—Adding Sound to Slides and 
Movies. Chapter 10—Recorder Main- 
tenance. 

As a guide to tape recording, this book 
cannot be recommended, although some 
may still find it worthwhile at its modest 
price. Our review copy came from the 
Technical Book Company, 295-299 Swans- 
ton Street, Melbourne. (H.A.T.) 


System analysis 


METHODS OF SIGNAL AND SYSTEM 
ANALYSIS, by George R. Cooper 
and Clare D. McGillem. Published 
by Holt, Rinehart and Winston, Inc., 
New York, 1967. Hard covers, 6in x 
9tin, 432 pp., numerous diagrams. 
Price in Australia $12.55. 


Fairly obviously not a book for the 
general technical reader or hobbyist, this 
one, but rather a text and reference for 
the undergraduate and graduate college 
student. Its aim is to introduce the reader 
to the important contemporary concepts 
used in the analysis of signals and linear 
systems, treating the concepts systemati- 
cally and from a unified viewpoint; and 
from a necessarily incomplete examination 
it would appear to this reviewer that its 
aim has been successfully achieved. 

In their treatment of a subject which is 
frequently found by both students and lec- 
turers to be rather “heavy going” and at 
times obtuse, Professors Cooper and Mc- 
Gillem appear to have achieved a com- 
mendable balance between, rigorous expo- 
sition of abstract theory and the (often 
more confusing than convincing) reliance 
upon specific examples. The book would 
therefore seem likely to be of particular 
value to those—like the reviewer—-who 
have found many of the concepts of 
signal and system analysis frustratingly 
elusive. 

Some idea of the wide scope of the 
book may be gained by a listing of the 
chapter headings: 1—Signals and Systems, 
2—System Representation and Analysis, 
3——Representation of Signals, 4—Convolu- 
tion, 5—-Fourier Transforms, 6—Laplace 
Transforms, 7—Inverse Laplace Trans- 
forms and Applications to System Analy- 
sis, 8—State-Space Methods in System 
Analysis, 9—-Random Signals and Pro- 
bability, 10—Correlation Functions, 11— 
Spectral Density, 12—Response of Linear 
Systems to Random Inputs. The chapters 
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Proximity switches, thermostats, remote readouts, appliances, 
toys, float switches, space ships—the list of applications which 
could incorporate Hamlin Magnetic Reed switches is as unlimit- 
ed as Man’s ingenuity in devising ways of using them. Dependent 
only on a magnetic field for their operation, and isolated from 
the harmful effects of environment, reed switches have an excep- 
tionally long life (in excess of 100 million operations) and are 
ideally suited for high speed switching (operating time less than 
1 millisecond). The package density of reed switches is of course 
less than solid state devices but because of the simplicity of the 
reed switch in comparison with transistorized logic circuitry, the 
switching cost could be much less. 


Hamlin Reed switches have met every conceivable test in a 
broad range of environmental and electrical applications. As 
the pioneer in the development of dry-reed switches, Hamlin 
offers the widest selection and is the industry’s largest producer 
of magnetic reed switches. 


They are available with contacts of gold, silver, tungsten, or 
rhodium for switching various load types. Mercury wetted con- 
tacts are used to eliminate contact bounce. Nitrogen or hydro- 
gen, at various pressures, offer inert atmosphere for clean opera- 
tion, while evacuated switches are used for high voltages, 


There are dozens of reed switches designed for specific load 
requirements, such as low-level dry circuit loads, or high voltage 
loads. Various switch configurations in different sizes, ranging 
from the standard through to micro miniature (Grain of Wheat), 
are available in single pole throw or single pole double throw. 
Also with contacts mercury wetted, biased, polarized, or spring 
loaded. All Hamlin switches are further classified in close toler- 
ances according to magnetic sensitivity. Depending on switch 
design, these ranges are from 20 AT to 150 AT for pull-in and 
10 AT to 100 AT for drop-out. 


HAMLIN 


4721 COMPONENTS PTY. LIMITED 


(A subsidiary of International Resistance Holdings Ltd.) 
THE CRESCENT, KINGSGROVE,N.S.W. PHONE 500111 
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MAGNETIC REED SWITCHES 
FIRST AND FINEST IN THE FIELD 


DRT-5 
Standard size 
heavy-duty 
ae 50 walt 


Subminiture 


| ngle pole 
m Single pole " double-throw y 
| double-throw ; 

i form “ : 

| 10 watt 


MMRR-2- 
Micro-miniatur 
low-level 
ultra high s pe eed 


MMRR-2 
42 times size 


end with reference lists and sample prob- 
lems, while the book itself ends with 
four data appendices and selected answers 
to problems. 

In short, a book which should be found 
of considerable value by college students, 
lecturers, and by engineers and research 
workers seeking a reference and ‘‘brush- 
up” text. . 


Our copy came from Holt, Rinehart 
and Winston (Aust.) Pty. Ltd., who advise 
that copies are already in stock at all 
comprehensive bookstores. (J.R.) 


Network theory 


INTRODUCTION TO DISTRIBUTED- 
PARAMETER NETWORKS, with 
Application to Integrated Circuits, by 
Mohammed S. Ghausi and John J. 
Kelly. Published by Holt, Rinehart and 
Winston, Inc., New York, 1968. Hard 
covers, 6in x 9in, 331 pp., many 
diagrams. Price in Australia $12.55. 


Very definitely a book for specialist 
engineers, graduate and research students. 
It presents a systematic and unified account 
of distributed-parameter network theory, 
dealing both with lossless and lossy trans- 
mission lines with microelectronic 
functional RC network structure; the 
material being presented from the view- 
point of two-port network theory. 

This reviewer understandably found 
himself considerably out of his depth in 
most sections of the book. However, 
those sections which were—subjectively— 
comprehensible revealed that the authors’ 
style was both lucid and concise. Hence 
it seems likely that those with the appro- 
priate background and interest will find 
it of considerable value. In fact one 
would be led to expect this from the 
academic eminence of the authors (Pro- 
fessor Ghausi is the author of the well- 
known text “Principles and Design of 
Linear Active Circuits’). 


Our copy of the book came from Holt, 
Rinehart: and Winston (Aust.) Pty. Ltd., 
who advise that copies are in stock at 
all comprehensive and _ technical book- 
stores. (J.R.) 


Oscilloscope 


UNDERSTANDING AND USING 
YOUR OSCILLOSCOPE. Edited by 
William A. Stocklin, Editor “Elec- 
tronics World.” Published by Allied 
Radio Corporation, Chicago, Illinois, 
U.S.A. Soft covers, 84 x 5tin, 128 
pages. Illustrated with photographs, 
line drawings and circuit diagrams. 
Price in Australia $1.50 (postage 15¢ 
extra). 


Like its companion volume dealing with 
multimeters and VIVMs reviewed else- 
where in this issue, this small book is in- 
tended to act as an introduction to_ its 
subject, in this case cathode ray oscillo- 
scopes, and achieves its aims very well. 
By using simple language and concise ex- 
planations, the authors have managed to 
pack a large amount of useful information 
within its 128 pages. 


Chapter headings are: History of the 
Cathode Ray Oscilloscope — Basic Oscil- 
loscope Principles — Interesting Applica- 
tions for an Oscilloscope — Oscilloscope 
Tests and Measurements — Types of 
Scopes Needed for Various Applications 
—Auxiliary Equipment—Oscilloscope and 
Test Equipment Kits. 


The historical chapter takes 18 pages 
and is possibly something of a luxury in 
a book as small us this, with a wide field 
to cover. However, it will form interesting 
background for those approaching the 
subject for the first time, and also intro- 
duces the important subject of screen 
phosphors for displaying waveforms. The 
subject of wavelength and waveforms is 


introduced by the familiar analogy of a 
stone dropping into a pond, then the 
mechanics of waveform display in the 
CRO are explained. Phase relationship is 
also covered, then practical instruments 
and their controls are discussed. 


The chapter on “Applications” covers 
the use of CROs in audio, radio and tele- 
vision work, and deals with signal mea- 
surement, signal tracing, and concludes 
with the novel (though “gimmicky’’) use 
of the CRO as a lie detector. Chapter 4 
elaborates on “Tests and Measurements” 
with sections on frequency and _ phase 
measurements, square wave tests and sine 
wave tests on audio equipment using Lissa- 
jous figures. The explanation of Lissajous 
figures is admirably clear and concise and 
is illustrated with a set of diagrams which 
even those with no previous knowledge of 
the subject should have no difficulty in 
following. The rest of the chapters are 
self-explanatory from the titles listed 
above, and need no elaboration here. 


To summarise, this book is of necessity 
rather limited in scope by reason of its 
small size, but its 117 pages of actual 
material have been fully utilised to pack 
in a surprising amount of information. 
As first reading on the subject it can be 
recommended, particularly for the easy to 
understand explanations and avoidance of 
unnecessary verbiage. (H.A.T.) 


VOM and VTVM 


BEST WAYS TO USE YOUR VOM 
AND VTVM. Edited by Fred Shuna- 
man, Managing Editor of “Radio 
Electronics.” Published by Allied 
Radio Corporation, Chicago, Illinois, 
U.S.A. Soft Covers, 84 x 5Stin, 96 
pages. IHustrated with line drawings 
and circuit diagrams. Price in Aus- 
tralia $1.20 (postage 15c extra). 


As an elementary text on the most 
commonly used test instroments, the 
multimeter and the vacuum-tube  volt- 
meter, this modest book fills its function 
very well. In simple language, it explains 
the major uses for each type of instru- 
ment; the main differences, the advantages 
and, perhaps more importantly, the dis- 
advantages of each; and the techniques 
for using the instruments in the testing 
of components, checking of high fidelity 
equipment, servicing of receivers and 
amateur gear. The last two chapters deal 
with some unusual applications for meters 
(liquid level, tachometer, photometer, 
moisture measurement, to mention a few) 
and the care of meters. 


For young readers with little or no 
experience in the use of meters (perhaps 
those who are working through our “Basic 
Radio Course’) this book would form a 
very useful introduction to the subject. 
Our review copy came from Technical 
Book Company, 295-299 Swanston Street, 
Melbourne. (H.A.T.) 


Linear ICs 


RCA LINEAR INTEGRATED CIR- 
CUITS, published by the Electronic 
Components and Devices Division, 
Radio Corporation of America, Har- 
rison, New Jersey. Soft covers, 5iin 
x 8-3/8in, 352 pp., many circuits and 
diagrams. Price in Australia $3. 


Another publication in RCA’s ‘infor- 
mative Technical Series (code number IC- 
41), this one is intended to provide a 
comprehensive introduction to the basic 
principles of design and application of 


linear integrated circuits, especially mono- - 


lithic devices. Naturally the emphasis is 
directed towards the RCA range of de- 
vices, and the applications for which these 
are especially suited; however as_ with 
most publications in the RCA Technical 
Series there is sufficient information of a 


(Continued on page 172) 


PLAN 
YOUR 
FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 
Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica- 
tions. 
YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor- 
tunities that occur in the three 
fundamental branches of Radio- 
technology. 


KNOW 
WHERE 


YOU'RE 
GO 


ING 


A = APPLIED SERVICING 
Comprehensive training in the main- 
tenance and repair of radio and 
television receivers offers substan- 
tial rewards to competent techni- 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac- 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad- 
casting transmitter performance 
standards and maintenance tech- 
niques, with individual instruction 
in station operation and studio con- 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica- 
tion and international wireless tele- 
graph regulations, qualifying the suc- 
cessful student for the Common- 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 
Classes are conducted at 
21 Pier Street, Sydney 
(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 


Send for training Walk 
~ 
syllabus. There is no obligation. ~s,, 


PORE SS pelt atten Dastrcenncanacans 


ona SCHL af 


wireless 
G.P.0. Box 2516, Sydney 


A Service of Amalgamated Wireless (Australasia) Ltd. 
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NOW distributed — 


ete tater 


loudspeakers. 


The “Monitor” series dual concentric 
loudspeakers are the culmination of over 
30 years’ continuous research and incor- 
porate many unique features including the 
revolutionary patented Tannoy magnetic 
shunt (possibly the greatest advance in 
loudspeaker magnet design over the past 
10 years) giving a useful flux increase of 
up to 20%. This results in smoother 
response, better damping, improved tran- 
sient response and higher efficiency. 


Distributed through the Consumer Products Division of 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


554 PARRAMATTA ROAD, ASHFIELD. 71 Q791 


167 Queen Street, Melbourne. 679161 ¢ 70 Merivale Street, Brisbane. 4 1631 


Cnr. Darby and King Streets, Newcastle. 


Streets, Perth. 28 3425-6 
42 Frederick Street, Launceston. 21804 e 123 Murray Street, Hobart. 3 3836-7 
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25166 @ Cnr. William and Newcastle 


LITERATURE—in brief 


PLANAR, July/September, 1968, pub- 
lished by Fairchild Australia Pty. Ltd., 
includes the following articles: Micro- 
electronics and the Ordinary Man: 
Adder on a Chip — large-scale integration 
of a complete 8-bit arithmetic unit on a 
single chip of silicon; “How we have 
reached 15,000 Kilocycles” by L. : 
Thomas (6QB) — a retrospective look at 
an excerpt from “Modern Wireless” dated 
December, 1925; Applications Brief.— a 
simple oscillator with optional crystal con- 
trol. Inquiries to the company at 420 
Ce Dandenong Road, Croydon, Vic. 


WESTINGHOUSE ELECTRIC CORP., 
Semiconductor Division, Youngwood, Pa, 
U.S.A., has published a booklet describing 
the characteristics and interchangeability 
of Westinghouse lead mounted diodes 
types 359 and 384 (1.5 amps) and 398 (3 
amps). Trade enquiries should be addressed 
to the Australian distributors: Email Ltd.. 
Electrical Engineering Division, P.O. Box 
85, Rosebery, N.S.W, 2018. 

NEW DEVELOPMENTS, issue BO38, 
September, 1968, the new product guide 
published by Jacoby, Mitchell and Co, 
Pty. Ltd., 469-475 Kent Street, Sydney, 
2000, includes brief descriptions of the 
following: 

C.E.C. mass spectrometers and pressure 

transducers; 

Sanders signal generators; 

E.I.L. dissolved oxygen meter; 

P.R.D. coaxial frequency meter; 

Weinschel RF power bridge, broadband 

coaxial dividers, and coaxial thermistor 

mounts; 

Levell DC multimeters; 

Magnetic AB spectrum analyser; 

Servisol liquid compound; 

_ Telonic sweep generators; 
Advance stabilised power supplies for 


S; 

Wiltron crystal detector and V.S,.W.R. 

autotester. 

HEWLETT-PACKARD CO., Palo Alto, 
California, U.S.A., has published a 26- 
page application note describing several 
uses for a 1-to-1000MHz vector voltmeter 
in electronic design. The note describes 
how the H-P model 8405A Vector Volt- 
meter can be used to determine phase 
and gain margins of HF amplifiers, to 
measure and’ match the electrical length 
of transmission lines, to measure group 
delay, to measure phase cross-over as a 
sensitive indicator of resonance, Also 
described is the use of the instrument_as 
a frequency converter for studying RF 
signal modulation characteristics with a 
LF oscilloscope, and as an automatically- 
tuned narrow. band voltmeter. Enquiries 
should be addressed to Hewlett-Packard 
Australia Pty. Ltd., 22-26 Weir Street, 
Glen Iris, Vic. 3146. 

MULLARD-AUSTRALIA PTY. LTD., 
has published “Semiconductor  Inter- 
changeability List,” price $1, in succes- 
sion to eight editions of the Mullard 
“Transistor Interchangeability List.” It 
has been completely rewritten to include, 
in addition to transistors, small signal 
diodes, zener diodes, rectifier diodes, 
thyristors, and semiconductor photoelec- 
tric devices. Direct equivalents are shown 
in bold print, while comparable types 
which may be substituted in most appli- 
cations are in light print. Copies should be 
available at most leading technical book- 
sellers, or may be obtained from the com- 
pany at 35-43 Clarence Street, Sydney, 
2000, or interstate offices. 

CORNING CLASS WORKS, Flexible 
Fibre Optics Department, Corning, N.Y. 

A., has. published a _ two-page 
data sheet describing how glass flexible 
fibre optics can increase reliability in 
punched tape or card reading systems in 
data processing. The bulletin states that 
glass flexible fibre optics can pipe light 
to a tape head from a remote, more 
rugged light source. Trade enquiries should 
be addressed to Corning Glass Works, 
1202 Plaza Building, Australia Square, 
Sydney, 


TELECOMMUNICATION JOURNAL, 
Vol. 35, No. 9, September, 1968, monthly 
review of the International Telecommuni- 
cation Union (I.T.U.), contains a study 
by M. Rajaoinina, Director-General of 
Posts and Telecommunications of the 
Malagasy Republic, on telecommunications 
in Madagascar, as well as information 
about the National Telecommunication 
and Postal Institute, established by the 

under the recently inaugurated 
United Nations Development. Program. 
Other articles include “The development 
of electronic and quasi-electronic _tele- 
phone systems” by A. Kotov; “Terminal 
equipment for long-distance communica- 
tion systems in the U.S.S.R.” by A 
Lechcinsky; and ‘Power sources that can 
be used in telecommunications” (first part) 
by P. Guillot. 

In the feature, “Union Activities,” the 
journal reports on technical meetings and 
on the activities of the Technical Co- 
operation , Department. In “Ideas and 
Achievements,” information is given on 
“Telecommunications in Tunisia,” “Two 
new Explorer satellites,’ and “Radio- 
astronomy Explorer.’”’ Telecommunication 
Journal is published in separate editions 
in English, French and Spanish for an 
annual subscription of 25 Swiss francs 
per language. (Price for a single copy 
is 2.50 Swiss francs.) The journal may 
be obtained from the Publications Ser- 
vice, International Telecommunication 
Union, Place des Nations, 1211 Geneve 
20, Switzerland. 

AMALGAMATED WIRELESS VALVE 
CO. PTY. LTD. has available the follow- 
ing literature describing RCA _ semi- 
conductors: RCA integrated circuits pro- 
duct guide (price 25c); application note 
ICAN-5765 “Power-Supply Considerations 
for CA3041 and CA3042 Integrated 
Circuits”; application note ICAN-5766 
“Application of the RCA (CA3020 and 
CA3020A Integrated-Circuit Multi-Purpose 
Wide-Band Power Amplifiers”; data sheets 
for 2N5090 silicon NPN overlay transistor 
for RF amplifiers, frequency multipliers, 
and oscillators in VHF/UHF communi- 


cations equipment; data sheet for 3N140 — 


and 3N141 silicon dual insulated-gate 
n-channel depletion type field effect tran- 
sistors for RF amplifier and mixer appli- 
cations to 300MHz; data sheets for 
TA7344 developmental type silicon NPN 
overlay transistor for large-signal, high- 
power, broad-band, linear RF - amplifiers 
at VHF/UHF frequencies. Inquiries to 
Amalgamated Wireless Valve Co. Pty. 
Ltd., 348 Victoria Road, Rydalmere, 
N.S.W. 2116. 


MINIWATT DIGEST, Vol. 7, No. 4, 
May-June, 1968, includes the following 
articles: Philips thumbwheel switches; An 
economical range of battery operated 
audio amplifiers (amplifiers with output 
powers from 75mW to 650mW based on 
the 2.5W economical amplifiers previously 
described); Differential operational ampli- 
fier DOA 40; Operational amplifier, part 5 
—real properuee of an operational ampli- 
fier type DOA40; New Pee 
integrated DC operational amplifiers types 
TAA241 to TAA243. Miniwatt_Digest is 
Poon ied by the Miniwatt Electronics 

ivision of Philips Electrical Pty. Ltd., 
20 Herbert Street, Artarmon, N.S.W. 2064, 
for an annual subscription of $3 (single 
copies 50c). 

MEASUREMENT NEWS, July-August, 
1968, published by Hewlett-Packard Aus- 

»tralia Pty. Ltd., includes descriptions of 


the following new products: dual preset 


controller/counter 5331/5332; log con- 
verter 7562A; spectrum analyser 8552A/ 
8553L; universal counter 5325A;_hot- 
carrier diodes 5082-2740; integrating 
digital voltmeter 2402A; data acquisition 
system 2012B-T23; function generator 
3300A and sweep plug-in 3305A; RC 
oscillator 209A; generator/sweeper 8601A:; 
step-recove diodes 5082-0200; NIM 


power supplies. Inquiries to the company. 


Peas Weir Street, Glen Iris, Victoria, 

INSIDE INFORMATION, No. 1, July, 
1968, the information bulletin of the 
Service Division, Marconi Instruments 


Ltd., St. Albans, Hertfordshire, England, 
is primarily aimed at those who are 
occasionally concerned with the repair or 
recalibration of Marconi electronic instru- 
ments. is issue includes the following 
items: Signal Generators —- measurement 
of AM depth, and low level attentuation 
measurements; Modification and _ repair 
kits; Change notes—replacements where 
components become obsolete or a more 
suitable alternative becomes available. 


EMERSON and CUMING sINC.,, 
Canton, Massachusetts, U.S.A., has pub- 
lished a folder describing ‘“Free-Space” 
microwave absorbers. Twelve different 
basic designs of absorbers are listed with 
descriptions of each as to configuration, 
performance, environmental capabilities, 
weight and cost (U.S. price). New 
absorbers, not listed in previous literature, 
include Eccosorb FBC and 
Inquiries to the Australian arents, Wm. 
J. McLellan, The Crescent, Kingsgrove, 
N.S.W. 2208. 


VARIAN ASSOCIATES, Palo Alto 
Tube Division, has published a 16-page 
brochure outlining design and performance 
characteristics of reflective, absorptive and 
special filters. Entitled “A Reference 
Guide to Microwave Filters,” the booklet 
is intended to help identify the various 
filters available from Varian and to aid 
in determining the filter most suited to 
a particular system. Inquiries to Varian 
Australia Pty. Ltd., 38 Oxley Street, 
Crow’s Nest, N.S.W. 2065. 


MI CONTACT, issue 8(E), the inter- 
national news bulletin of Marconi Instru- 


Be Paid What You 
are REALLY WORTH! 


ments Ltd., St. Albans, Hertfordshire, 
England, includes the following items: a 
comprehensive calibration service; solid- 
state microwave signal source; general- 
purpose frequency meter; microwave edu- 
cational test bench; 3Hz to 30KHz 
oscillator; AM/FM signal generator; 
impedance measurement; low-price volt- 
meter; new literature available; instruments 
available for immediate delivery. 


AUSTRALIAN "'TELECOMMUNICA- 
TIONS 1968 produced by the Australian 
Telecommunications Development Asso- 
ciation, is a precise, easy to read report 
on the development of Australian tele- 
communications and the telecommunica- 
tions industry. The 32-page booklet points 
out that the Australian Post Office (the 
industry’s biggest customer) will buy about 
$110 million worth of telecommunications 
equipment in the current financial year— 
and about 90 per cent will be supplied 
by Australian manufacturers. 

The booklet includes the following sec- 
tions: Australia and telecommunications; 
Phone lag shrinking; Post Office is top 
customer; Research and development; 
Major advances; Defence buying grows 
slowly; Help for iron ore projects; The 
power game; Big strides in componentry; 
Cables in key role; Export drive aids 
nation; Air traffic aids; Tracking the moon 
men; Australia’s role in satellite era; Em- 
ployment and careers; A.T.D.A. speaks for 
telecommunications industry; Guide to 
members of Australian Telecommunica- 
tions Development Association, =| 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly —a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Stories 
. Writing for Radio & TV 
Interior Decorating 
Etiquette & Entertaining 


Textiles : 

Photography Business Letters SPECIAL EXAMINATION 
Mathematics BUILDING COACHING COURSES 
General Education Arch tecture Account'cy: All Exams 
Dressmaking Building Contracting Institute of Secretaries 
DRAUGHTSMANSHIP Al ae Joinery Inst. Cost Accountants 
Architectural Structural Engineering inst. Sales & Marketing. 


| Builders’ Plan Drawing 

Mechanical Structural 

| Surveying & Mapping 

ILLUSTRATING 

| Still Life —Landscape 

Caricature & Cartoons 

| Oil & Water Colour. 

Fashion Drawing 

Showcards & Tickets 

| Signwriting 
COMMERCIAL 

| Accountancy 

| Cost Accountancy 


Electronics 


General Bookkeeping Television 
Salesmanshi Refrigeration 
Shorthand Typing Diese! Engines 


TO INTERNATIONAL CORRESPONDENCE 
: Dept. 526 SCHOOLS. 


400 Pacific H'way, Crow's Nest. Tele.: 43-2121. 

234 Collins Street. Tele.: 63-7327. 

BRISBANE: Heindorff House, 17! Queen St., Brisbane. Tele.: 2-6125. 
ADELAIDE: T. & G. Building, King William St. Tele.: W-4148, 


SYDNEY: 
MELBOURNE: 


PERTH: 
NEW ZEALAND: Wellington, 


Please send Free Book on 


NAME (Mr, Mrs, Miss) saecesussesexeiuteatony 


| ADDRESS 
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Retail Managemen 
Commercial Managem't 
Small Business Owners, 
Hotel-Motel Management 
Club Administration 
Window Dressing 


Concrete Engineering 
Estimate & Quantities 
Roofing, Steel Square 
Timber Home Building 
INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 

Gas or Elect. Welding 
Chemistry, Plastics 


Electrical Mechanics 
Radio Eng. or Service 


C'wealth Bank Building, 55 William St. Tele.:21-7268. 
182 Wakefield St. Tele.: 53-109. 


Cee re ere ee 


Auto Mechanics 

Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Medern Supervision 


Matric. or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses’ Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 

Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers’ Exam 
Engineers’ Institutions. 


ADVERTISING 
Copywriting 
Commercial Art 
Advert'g Inst. Aust. 
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TUDOR 


RADIO 


L. E. CHAPMAN 
ESTABLISHED 1940 


103 ENMORE ROAD, ENMORE, N.S.W. 


PHONE 51-1011 


Knobs long shaft, push on. Dozen $1.20 
Knobs for concentric shaft. Dozen $1.20 
250 mixed screws. BA, Whit., self-tapper 
bolts, nuts, etc. $1 bag plus 25¢ ‘eine 
Crystal microphones, good quality, id 
tape recorders, etc. $2.80. 
pbb al speaker transformers, single 
ended watt. $1.50. 
Dutch Philips 3 pin flexible jacks, 40c 
each, 


SPEAKERS 

MSP 8-inch dual cone .. .. .. $5.80 
MSP 12-inch dual cone .. .. $7.50 
MSP 7 x 5 3R I5ohm .. $3. 

MSP 34-inch 3 ohm... ...... $2.00 
Rola 6 x 4 15 omh -- $3.00 
Rola 5 x 3 15 or 27ohm $2.00 
Rola 5B 3ohm .. . .- +e $2.00 
MSP 6 x 9 15ohm .. ve ae ow SBR 
3-inch Le = cone hascuse .. «. $4.20 
6x 43 , .. «+ $3.00 
MSP 50 Watt 2k ee We an ee Bee 
MSP 12-inch 80hm .. .. .. .. $7.00 
MSP 2-inch 15 ohm .. .. .. $2.00 
MSP 8-inch dual cone 8ohm ,. $5.80 
MSP 12-inch 3.5ohm .. 00 
MSP 4-inch large magnet Sohm $2.50 


MSP 3-inch 1500hm .. . $3.00 
National 8-inch built-in tweeter 
and crossover network . . $15.00 


RADIOGRAM CHASSIS — a alte in- 
cluding valves and speaker, $15.50. 
Size 103 x 3 x 5. 


SMALL 2-GANG TUNING 
CONDENSERS 
Complete with direct drive scale. $1.75 


NEW GRAMOPHONE MOTORS, 
For 4-speed Turntables .. $2.50 each. 


TV IF STRIPS . . $5 each. 


ENGLISH PANEL LAMP with toggle 
switch 75 cents. 


on/off +See 
75c each, Pack and post 10c. 


Vinyl insulating tubing, 13MM 
wall thickness .030, 25 yards .. $1 


English canbe 
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PHONE 51-1011 

Mini cable, 4 strand shielded, lots of 
uses, including microphone cable, OX- 
tension speakers etc. ...... 10¢ yard 
Radio knobs, push on .... 50c¢ doz. 
Miniature valve sockets 7 and 9 pin 
15 cents each. 

Picture tubes, all sizes, new in cartons. 
$25.00. With your dud. Bonded extra. 
Philips IFT’s 455KC *@eeoeeouees 78¢ each 
Aerial and oscillator coils .. 50c¢ each 


Scope soldering iron, standard; mini 
scope, Scope De Luxe. Vibra scope; 
National scope sreiatonmner, 


Transistor IFs, medium size, 75¢ each 
Record Changers. Garrard 3000. 


PORTABLE RADIOGRAM CASES. 
NEW, SHOPSOILED .. .. $4 
Pack and Post, 50 cents. 


Transistor speaker and drive transform- 
ers, large and midget -- $1.00 
Speaker transformers 15, 

to 3 ohms 6 watts .... $1.50 each 
5,000 to 3 and 15 ohms .. $1.25 each 
Transistor speaker chokes .. $1.50 each 


ane 8 pense in pots. 
aK iba ioe, W WW, H 2K 2 a i SOK, 
OOK, 2 50K, $ Meg, 


} Meg. am apron gees coe 
Pots 25,000 dual gauged switch pots, 
$1.25 


1.5 Meg. Dual Concentric .. $1.00 
Pots dual ganged 10K, $0c. 1 ie 


Pots concentric. 100K -+- 50K, 100 Kt 
10K, agar + 250 


23K, 100K 

500K 4 5 KA 1 Me 1: Meg., 

: ig + cae others 
2 Meg . 50c each 


TV power Transformers 300 mill 225v 
a side, suit amplifiers up to 50 watts 
voltage doublers available, $8.00 each 

TV safety glass per sheet ... $3.50 

Garrard i plug ins in wut heads .... $4.00 

TV ma . $1.5 0 each 


Tuning uae 3 ro 3 gang, $1.00 


STEREO AMPLIFIER KIT SETS 

TU 10, 3.5 watt per channel . .. 

TU 11, 3.5 watt per channel, has ‘ati 
ties for tape and microphone chan- 
nels ee ee e@ es ee ee ee ee e 23 

TU 12, 5 watt per channel .. . . $22.00 

TU 13, 5 watt per channel, with TU 11 
facilities ee ee e ee ee se ee °@®@ 27 

Each kit set includes valves and all 

components. Front face plate, if re- 

quired, $1 extra. 

Single stage amplifier kit set: 


5 watt per channel] .......... $22.00 
Transistor ear plugs .... 3 for $1.00 
Tag strips, mixed types — 60c 


Switches, oak 4 position -- 50¢ each 
Za position eeeeeespee eee 40c cach 
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TRANSISTOR AMPLIFER, well known 
make, 1 watt output. ......,... $8 


ELECTROS: 
in one 
50 250 415 
8 350 415 
10 350 415 
7§ cents ae 


Metal Rectifier .. $1 each 


TV AERIALS 

Famous Make 
All types $3.50 to $20.00 plus post. 
TV aerial lead in .......... 8¢ yard 
TV aerial chimney mount kits -. $3.50 
Wall stand-off brackets, pair .. 


2 amp fuses .........- $3.50 per 
Special, 12in speaker, 2 ohm Rola, $6.00 
pack and post, 75c. 


ee ee ee *¢ 


"Transistor plastic outer case, 50c each 


Transistor carrying straps .. 20¢ each 
Stereo pick-up arms, with Xtal, $6.00 ea. 
Metal rectifiers for battery and electric 
portables . - 50¢ each, post. 10¢ 
Pilot lamp holders. ere 60¢ per e 
TV or cabinet castors .... 4 for $1.00 
ye epee Knobs including TV channel 
CARNE i id enwaeica 405s , J 
240v ac Record ’ Changers, stereo 
are Mono $20.00. Pack and post, 
W. $1.50, interstate $2.50, 
Gramophone motor and pick-up a 
C $11.50. Pack and post, PNS.W 
$1.00. interstate $1.50. 
OA 170 diodes .........- 40c each 
Morganite and IRC resistors. At least 
33 values. Suit transistors, radios, TV, 
etc., $2.00 per 100. Pack and post, 25c. 
3, 5, and 10 Watt IRC wire wound 
resistors. Many values. 
20c each, 12 for $2.00 
100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 
$2.00. Pack and post 25c. 
50 +4 24, 350 vw +. 100 mf —* 


75¢ eac 
30, 30mf 300 vw 350 . 1Se¢ each 
Many others. Tavaloal e for service. 


SHEPHERD CASTORS, $3.00 set of 4. 
SMALL AMPLIFIER OR TUNER 
a $1.50 each. Pack and post 


ALPHA 200VAC 4 amp _ push-on 
switches, 30¢ each. Ideal for fridges. 
90 deg. PICTURE TUBE SOCKETS 
25¢ each, 152 valve sockets, 25¢ each. 
Transistors AC127, 2N384, 2N217, 
2N218, OC71, OC75. 
$1.00 each. Post and pack Sc. 


NEW VALVES 


12AU7 .. $1.25 | 12BE6 ... $1.00 
6SA7 .... $1.25 | 6AU4.... $1.25 
6BU8 ... $1.25 | 6U9 .... $1.25 
6MS .... $1.25 | 6Y9 .... $1.25 
6AN7 ... $1.25 | 6X9 .... $1.25 
6N8 .... $1.25 | 6AQ5 $1.25 
6B ees 91.50 1B3 $1.50 
185 ..... $1.00 | 182 $1.50 
a err a 5AS4 $1.25 
6 wnas 6D 1.50 
6L1i8 . $1.00 12 peal ; 25 
ECL85 .. $1.25 
SP61 . $1.00 | 12AX7 $1.75 
6B8 . $1.25 


UU9 .... $1.00 


THREE WATT AMPLIFIERS, 
complete with speaker, 
NEW. $10.00 


TV IF Coils, ideal for Coil Formers 
1 dozen. 


LOMFD 25 WKG 40 volt surge .. 20¢ 
Electros 18 xs 0 9 MF — 20¢ each 
4 and + AMP, FUSES 
$3.50 100. 


1000MFD 10 VOLT CONDENSERS, 
40 CENTS EACH. 


AUDIO TRANSFORMERS 
18-4294, 28-4536 .. .. 75 cents each. 


PILOT LIGHTS, Plug in .. 10 cents 


SWITCH WAFERS 
20 Cents each. 


VICTOR 16MM FILM PROJECTOR 
110 Volt $90 without Stepdown 
Transformer. 


TWO-GANG TUNING CONDENSER. 
Stromberg Carlson ......ececeees 


Dial drums 5 inch, 34, 33 .. S0¢ each 
National speakers 8 inch built-in 


Tweeter, Crossover net work. $15 | 


10 inch Bass, mid 


range 
Tweeter combined. 


Fuse holders .......... 50 cents doz. 
Octal valve sockets .... 50 cents dozen 
Chokes 18 Henry 30 mil. 50 


ELECTROS 20 MFD 200 PV -- 20c 
RESIN CORE SOLDER 5 yards 75¢ 


STROMBERG - CARLSON 23in 
TV chassis, 3 parts, complete $20.00 
M.S.P. 6in SPEAKERS, 3 or 
SOOM 4s. ks 0s 44 0% ve xp SOOO 


6 As dessus LIGHT, screw- 
ee * ° ** ee ea. 


10 


TRANSISTOR speaker and Case Plastic 
5-inch speaker with plug and lead, $4 
each, Pack and Post 25 cents. 


STEREO AMPLIFIER, 


3% watts per 
channel 4 fi9 


eeeeeceeveueeeeeovee eve eee ese 


TV Portable voltage doubiee power 
trans. C. Core. 240 volt 77V 1 amp. 6.3 
Volts 8 amps, $6. 


TV POWER TRANSFORMER, $8. 
300 mil. Two 6.3 windings. 200 volt sec- 
ondary for Bridge Type Rectifier. 


POWER TRANSFORMER 
240 volt 285 a side 6.3 75 mil. $3.50. 


SPECIALS 


TRANSISTOR AUDLO TRANS- 
FORMERS, medium size .. 75¢ each 
PHILIPS GRAMOPHONE MOTOR. 
4-speed. New. 6-volt ......0++- $5.00 
Pack ‘and post, 10c. 
TRANSISTOR OUTPUT AND DRIVE 
TRANSFORMERS. Medium size, $1.50 


pair. 

Pack and post, 10c. 
SPEAKER TRANSFORMERS, 5,000 
to 8 ohms 10 watt ........ $1.90 each 

Pack and post, 20c. 
DYNAMIC MICROPHONES, | po 
quality e@eeeouvu vneeuveeseeeeoeueeveeee & 7.50 
8-STRAND WIRE ONE SHIELDER, 
20¢ per yard. 


CARAVAN TV AERIALS .. $10.50 


SILICON DIODES 210 3254G HRIS, 
75¢ each 


CAR RADIOS, new push-button tran- 
sistor 8 .00 


Pack and post, SOc. 
CABINET ee quality, 50¢ 


TV CABINETS, 19 SLIMLINE, with 
screw-on legs. Brand-new and polished 
maple, packed in original cartons. Ideal 
for speaker enclosures, etc. .... $10.00 
ELECTROLYTIC CAPACITORS. 20, 
400, 450, 10, 400, 450 ........ $1.50 

f @eeveevaeeee4ue eevee eee ee Oe each 

Pack and post, 10c. 

500, 10VW, 12VP 
400 MF cag uues 


OV ‘ Oc 
00.5MFD, 2000 DD.CW HERMSCEAL, 
TRANSISTOR SPEAKER TRANS- 


FORMERS, 500 to 30 ohm .... 50¢ 
Pack and post, a 
TRANSISTOR CHOKES, 2 ohm 0c 


Pack and post, 10c. 
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NEW RADIOGRAM, chassis, mono, 
complete, valves, speaker “ee $13.50 


GARRARD, 32 volt, 3 speed record 
changer Ba ve ee ne ee e@ we $15 


TRANSISTOR 8 s RADIOGRAM 
CHASSIS 


Complete except pots and Ferrite 
Aerial. Famous make. .. .. .. mi $18 


STEREO SPEAKER LEAD, 8 Cents “yd. 


eee men ae yn anit 


2 ONLY, TRADED-IN AMPLIFIERS. 


4 Watts for Channel 


..- $16 each. 


Speaker box ere sut 8 inch 

speaker $3.75. Pack and post 50 cents. 

GARRARD MAGAZINE TAPE DECK 

4 Per Second, 2 Track, Left to Ral 

2N 1108, 2N 1110, 2N atk PATRONS 
50 Cents eac 


ppt CA VIBRATING CAPACITOR. 


« * * *@ ee ee 


STEREOGRAM CHASSIS VALVES. 
Complete except speakers . as $25.00 


Pack and post, $1.5 
Dial scales, Sin 114 x 6, i. 3, 
93 x # 0c 


ee 8 e8 #8 #8 e8 68 


ee te tte ee oe 40: ge OVE 
Pots 50 ohm switch, .... 50 cents each. 
American or Japanese 2 power plu 
rubber rerig teary with A ig hon flex 50 
cents, Pack and post 10 cents. 


Microphones magnetic or crystal | $1.75. 
Pack and post 10 cents. 


New pocket size transistor 6 padios in 
presentation case $20.00. 


Magnavox GWR, 8 uta 
13 WR. Tweeter 3, “or 5 ae 


ts Han 4 PI a wa oe 15 cents 
Speaker Soc CIS .. 1s oe oe oo 1S conts 


PUSH PULL AUDIO TRANSFORM: 
ERS 10,000 CT 3.5 ohm . 
$10 pair. 


STEREO HEADPHONES, 
Pack and post 25 cents. 


TRANSISTOR DRIVE and OUTPUT 
TRANSFORMER 23 to 15 ohm. 75 
cents a pair. 


Size 5 x 6 x 3 TRANSISTOR speakers 
in Cabinet wood polished $4 each. Com- 


plete with plug and lead. PACK and 


POST 25 cents. 


Pe RE SE +S IN A A OE OT OS TO LANNE A 
Mullard Bookshelf Speaker Cabinets 
$10 each. 


Ceiling Speaker Baffer, suit Sin or 6in 
a be Re aE wali eae Beane $2.50 


Speaker 
UT Tai Hi68 Double contact spiders 


eT Tee er 20¢ each 
Elip Sal. 2-pin, 10 amp, 240 volt plug 
SOCRENS: 5 cc ee EN oe keene 25¢ each 


NEW POSTAGE RATES 


PLEASE ADD EXTRA 


; $3.00 each 
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It's easy to do a 
professional job with Letraset 
Dry Transfer Marking Kits 


)\* 


g Uttees 
4" dry transfer 
4 TERMINAL e CHASSIS 
4 _—s MARKING KIT 


nN 
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MAX 


A ™~ S ANTENNAS 
Wricmar, 
Sa STEN UaToRs “ALO 
“ 
hs 
* Ow 
m4 « — @@000000 
* 
psi iy wm 112345567890 
: 3 11234556789¢ 
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Now, end all forms of tedious marking and labelling, with fast and easy Letraset Mark- 


ing Kits. All you need is a ball point pen. Rub down the transfer and the job is done — 
goes on instantly — stays on permanently, 


TERMINAL AND 
CHASSIS KIT 


Contains 24, 3%” x 5” sheets of 
all letter combinations and numer- 
als for marking chassis printed, 
circuits and terminal boards, rotat- 
ing components, etc. The letters 
are arranged in accordance with 
frequency of use and the numbers 
run from 1 to 209, A separate 
sheet of numerals enables you to 
produce any number you require, 
Complete Kit $5.57 in black or 
white. Separate sheets 24c. 


METER AND DIAL 
MARKING KIT 


This set contains a total of 12 
5'’ x 7’ sheets in black, red and 
white, Sheets include arcs, dial 
patterns, lines, wedges, graduation 
lines, switch symbols, alphabets 
and numerals. Ideal for marking 
standard and special rotating tap 
switches, potentionmeters, proto- 
types and specially calibrated met- 
er dials, The three colours give 
good contrast on all panels, scales 
and switches. Complete set $4.95 


TITLES FOR ELEC- 
TRONIC EQUIPMENT 


24 sheets in easy-to-handle 3k” x 
5’’ size with multiples of hundreds 
of preset words (ranging from 
AC to ZOOMS) gives you up to 
95% of all electronic panel mark- 
ings; including complete panel 
markings, alphabets and numerals 
toa, Pages are numbered for order- 
ing refills. Complete set, black or 
white $5.57 Separate sheets 24c. 


— Separate sheets 47c. 


* Protective Coating 


Colourless, fast drying and can be used on any surface, protects Letraset Lettering from damaging. $1.52 per can. 


LETRASET BZ 2c ae 


Electronic equipment dry transfers are made on 
the same principle as internationally used Letra- 
set Instant Lettering. Letraset is available in over 
600 sheets of type from 1/8” to 3” high in 
black or white with many sheets available in 
colours or special sheets can be made to your 
own specifications. Use Letraset in the office, 
shop, factory or school for signs, labels, graphs, 
price cards etc. Letraset Instant Lettering gives 
professional results at a fraction of the cost of 
alternative methods. 


LETRASET AGENTS THROUGHOUT AUSTRALIA. 


r 
i 
i 
i 
i 


a ae ee ee ee en ee es ees ee ee ee ee ee ee eee 
Letraset (Aust.) Pty. Ltd., 
230a Sussex Street, Sydney. N.S.W. 2000. 


Please send me a Letraset Marking Kit Catalogue. 


COMPANY 


ADDRESS 
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A Tribute 


The Queensland Museum in Brisbane has accepted for dis- 

play in the newly created ‘‘Communications Gallery’’ an 

amateur wireless station originally built more than 50 years 
ago at Toowoomba in Queensland. 


_ By Pierce Healy, VK2APQ* 


The equipment is the original Marconi 
“Singing Spark” transmitter and receiver, 
the amateur wireless station built by Frank 
Carey when a student of the Christian 
Brothers College, Toowoomba, Queens- 
land, more than half a century ago. As 
far as can be ascertained, it is the only 
complete relic in the southern hemisphere 
of amateur radio equipment of that era. 

It will no doubt be pleasing to amateur 
radio operators generally that recognition 
is being given, in this way, to the contri- 
bution made by early “Amateur Wireless 
Experimenters”, as they were called in 
those days, towards the present world-wide 
complex of radio communications and en- 
tertainment systems, 


Frank Carey became an efficient Morse 
telegraphist at the age of eight years. He 
became interested in wireless during World 
War I, and commenced his wireless experi- 
ments at Toowoomba, Queensland. Now 
residing in the Sydney suburb of Fairfield, 
he has recounted a wealth of information 
on his experiences as a member of the 
band of early Australian wireless experi- 
menters. Frank was a foundation member 
a Wireless Institute of Queensland in 


Very little has been recorded in Aus- 
tralia of the trials and tribulations asso- 
ciated with the early experiments into the 
science of wireless communication. At that 
period, specialised test equipment was 
practically unknown, and there was no 
ready source of components. Even the very 
nature of wireless phenomena was not 
fully understood. It is a pity that there is 
a tendency to use the standards of tech- 
niques and knowledge of today to assess 
the value that the pioneering work carried 
out by amateur experimenters has been to 
the nation. 

The station, now restored and in work- 
ing order, has been taken by Frank Carey 
on a sentimental journey to Toowoomba 
for display at a spot close to Channel 10 
television studios at Mount Lofty, where 
the first experimental transmissions were 
made to Picnic Point about 5 miles away. 
It was then handed over to the Queensland 
Museum as a link in the history of the 
development of radio and television in that 
State and a tribute to amateur radio. 

The restored station (shown right) is 
constructed on a polished wooden base 
20 x 16in and consists of a Marconi- 
type “Singing Spark” transmitter using a 
Telefunken (Telmar) 2-inch spark coil 
(box on the right). The output is fed to 
the tank coil consisting of 17 turns of 
3/16-inch diameter copper tube, 2 inches 


* News and notes of Divisional and 
Club activities submitted for inclusion 
in these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W., 2200. 


inside diameter, airspaced to a length of 
94 inches. End loaded to a_ 100-foot 
aerial, the frequency range is from 150 
metres to 200 metres. The simple adjust- 
able spark gap seen in front of the tank 
coil is made of 1/8-in diameter rod. The 
Morse key completes the transmitter. 
The receiver seen on the left of the 
photo is a “vario coupler” with a slider 
adjustment on the top of the aerial coil 
—— large inductance and tapped switch- 
ing can be seen on the end of the vari- 
able inductance. The coils are wound on 


cardboard formers and coated with shel-— 


lac. A “cat's whisker” type crystal de- 
tector is used. The double-pole, double- 
throw knife switch located on the panel 
above the large inductance—aerial coil—is 
the send-receive switch, aerial change over. 

The frequency range of the receiver is 
from about 40 metres to 6,000 metres, 
and has remarkable selectivity even on 
today’s broadcast band. 

Another relic, from a slightly later era, 
has also been donated by Frank. This is 
a pair of Marconi type 24 valves. The 
valves were known as bright emitters and 
had a 4V, 1A filament. They often had 


iia 


to Early Amateur Radio 


to be switched off to allow the red hot 
grids to cool. 


The history of the equipment over the 
past 50 years could be that of many 
personal possessions with the passing of 
time. The station had been packed in a 
tin trunk when Frank, as a teenage youth, 
left Toowoomba. The trunk and its con- 
tents travelled with members of the Carey 
family and was completely forgotten du- 
ring one of their moves. Recently the now 
battered and rusty trunk was found in 
an attic of an old building in New South 
Wales. The present owner of the property 
traced Frank through his name and school 
that had been stamped on the wooden 
base, and returned it to him. 


The question has been asked, “How 
many more historical pieces of equipment 
or log books are lying forgotten that 
could be added to a collection as further 
tributes to amateur radio in Australia?” 


REGION I NEWS 

In the July issue of the Region I Bulle- 
tin of the International Amateur Radio 
Union, the editor, John Clarricoats, 
G6CL, refers to the formation of the 
Region III division as “a dream come 
true.” One-and-a-half pages are devoted 
to a summary of the inaugural meeting 
held in Sydney last Easter. 

The editorial recalls discussions in 1950 
on the possibility of adopting a regional 
system of running the I.A.R.U. The Re- 
gion I Division was formed in 1950, 


but it was not until 1964 that the first 
steps were taken to inaugurate a Region 
II Division which is known formally as 
the Inter-American Union of Radio Ama- 
teurs — Region I Division. 


a, 


at ok ver 


Here is Mr Frank Carey’s amateur “wireless” station as restored for pre- 

sentation to the Quensland Museum. The restoration work was carried 

out. by Frank in conjunction with some of his colleagues of the Sydney 

Water Board. The station is mounted on a polished wooden base, while 
in front can be seen two early valves. 
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VACUUM ENCAPSULATED 
TRANSFORMERS 


AND SOLENOID COILS 
for Adverse Environments! 


A & R TRANSFORMERS PTY. LTD. 
42-46 Lexton Road, Box Hill, Vic, 3128 
PHONE ...... 8980238 


REPRESENTATIVES IN ALL STATES 


SCOTT THOMPSON P/L., 93 Gilles St., Adelaide 23.2261 N.S.W.. SOANAR ELECTRONICS P/L., 82 Carlton Cres., Summer Hill 798 6999 


EVERETT AGENCY P/L.,.17 Northwood $t., W. Leederville 8 4137 Q’LAND. R. A. VENN P/L., 71-73 Doggett St., Valley, Brisbane $1-5421 


DELUXE ALL-SILICON SOLID-STATE STEREO EQUIPMENT 
BY PALACE FOR DISCERNING MUSIC LOVERS 
~— POWER CLARITY ~— TRUE-TO-LIFE SOUND 


tr mee i a4 ‘al Twit. Feeewewe Tae SSO WR Ae... Oe Tn) 


PALACE SOLID-STATE STEREO AMPLIFIER Mode! AM-333 PALACE SOLID-STATE AM/FM/MULTIPLEX TUNER Model RA-333 
Output Power: 60 Watts IHF (30 Watts RMS) into 8 ohms 72 Watts IHF into Frequency Range: FM88 to 108 MC AM535 to 1605 KC 
_ 4 ohms FM Input Sensitivity: 1 Microvolt for 20dB S/N ratio 
Distortion: Less than .8% at rated output Image Ratio: 60 dB 
Frequency Response: 20 to 20,000Hz +.54B Stereo Separation: 25 dB 
Input Levels: Phono (Magnetic) 2mV Phono (Ceremic) 70 mV Aux 200 mV AM Input Sensitivity: 400 Microvolts for 20dB S$ M ratio 
S/N Ratio: 60 dB . Image Ratio: 40 dB 
Controls: All standard controls including speaker selection switch Antenna input tmpedance: 300 or 75 ohms 
FEATURES: . FEATURES: 
IC hybrid circuits in preamplifiers, extremely wide frequency response range, high Stable Hi-Fi reception without frequency drift, tuning meter, speaker switch for extra 
damping factor for dynamic presence, remarkably distortion-free speakers, high reliability due to print-board circuitry, extremely low harmonic distortion 
Model S-776 
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Frequency Range: 50 to 21,000 Hz 
Maximum Input: 25 Watts (matched to output 
of Model AM-333) 


WORLDWIDE EXPANSION WITH SINCERITY & DEVELOPMENT 
System: 3-way~-PM dynamic woofer 
and squawker, and celluiar 


aun ”7\\ PALACE 


FEATURES: Extremely broad response range, ele- PALACE ITOKA PRODUCTS CORPORATION 


gant fretwork grille. No. 1-4, 3-chome, Mita, Minato-ku, Tokyo, Japan. 
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The editorial continues: “And now 
comes the good news that societies in 
L.T.U, Region II, notwithstanding the 
vast distances involved, have established 
an LA.R.U. Region III Division. 

“A dream has at last come true and the 
International Amateur Radio Union has 
indeed become a live international organi- 
sation and not just a name.” 

Other items of interest that appeared in 
the Region I bulletin are also included in 
these notes. 


CYPRUS 


The call sign 5B4SS/P was a legitimate 
licence issued to the Famagusta group of 
the Cyprus Amateur Radio Society for 
operation during the National Field Day 
weekend, June 8 and 9, This occasion 
was the first time an amateur station 
had been allowed to operate from the 
Republic of oi eo since 1964. The 
station operated from a site near Salamis, 
six miles north of Famagusta. 


Amateur radio operation from Cyprus 
has been confined to the United Kingdom 
Sovereign Base area since the a ge 
of licensing in 1964. It is hoped that this 
relaxation will eventually lead to the res- 
toration of amateur station licensing 
throughout the island. 


BULGARIA 


The Central Radio Club of Bulgaria has 
been admitted as a member of the Region 
I division of the International Amateur 
Radio Union. As a part of its public re- 
lations program, the club runs a weekly 
DX progtam in English, over the interna- 
tional short wave service of Radio Sofia. 


The program, which has been on the 
air for more than 10 years, features the 
activities of Bulgarian radio amateurs, in- 
ternational amateur radio problems, 
I.A.R.U. news and, in particular, Region 
I division activites, which are given wide 
coverage. 

The DX program is on the air every 
Friday and is included in the last section 
of the following broadcasts: 

1930-2000 GMT — 9.66MHz 

and 6.07MHz. 
2130-2200 GMT -~ 9.66 MHz and 


6.07MHz. 
0000-0100 GMT (Saturday) — 9.7 MHz, 
0400-0430 GMT (Saturday) — 9.7MHz. 
Radio Sofia radiates 120KW and 
colinear arrays with 18dB gain give good 
world-wide coverage. 


FINLAND 


Finnish radio amateur operators have 
the use of all the standard amateur 
frequency assignments including, by 
special application, an allocation of 200- 
KHz between 1715 and 2000KHz._ Al, 
A3 and narrow band F3 are permitted on 
all DX bands with A2 additional on 
144-146MHz. 

The Finnish Government offers a 
Novice Class licence for three years which 
cannot be renewed, Maximum transmitted 
power is 15 watts and Al mode is per- 
mitted in segments of the 3.5MHz, 7MHz 
and 21MHz bands. 

The General Class licence is valid for 
a maximum of five years. A maximum 
power of 200 watts on all bands is per- 
mitted and all normal: types of emission 
may be used. The Technical Class licence 
holder is authorised to use only 144MHz 
and higher amateur frequency allocations. 

In Finland the National Society — 
§.A.R.L. —- deals with all applications for 
amateur radio licences including applica- 
tions from foreign amateurs. A condition 
is that every applicant must be a member 
of S.A.R.L. 

The Finnish Administration of Posts 
and Telegraphs grants temporary amateur 
radio licences to foreign radio amateurs 
on the basis of reciprocal agreements for 
periods of one month to three months. 


MAURITIUS 
The island of Mauritius achieved in- 
dependence on March 12th, 1968 and on 
this date the Mauritius Amateur Radio 
Society mede application for membership 
of the International Amateur Radio 


Union. The officers of the society are: 
Chairman — Paul Cabouche, VYQ8AD. 
Secretary — Steven Gibbs, VQ8CC. 
Treasurer ——~ Kenneth Hubbard. 


The Society, although formed only a 
few months, has a total membership of 
65. There are 23 licensed amateur stations 
in Mauritius and those making DX con- 
tacts should send their QSL cards via Paul 
Cabouche, VQ8AD, P.O. Box 467, Port 
Louis, Mauritius, 


YUGOSLAVIA 

The National Radio Society of Yugo- 
slavia — S.R.J. — is reported to have a 
membership of 30,000. This figure includes 
the members of 400 radio clubs, 5,000 
radio operators and school students. There 
are 1,800 amateur transmitting stations 
(1,200 privately owned and 600 club 
stations), 


The Society radio station operates under 
the call-sign YUOSRJ, over which club 
and international amateur radio news is 
given. Morse code exercises are trans- 
mitted, also transmissions are made on 
band edges for the calibration of amateur 
band receivers. 


UNITED KINGDOM 


The United Kingdom Post Office has 
announced that as from the 1st October, 
1968, there will be an increase in amateur 
licence fees. The Radio Society of Great 
Britain has registered a protest against the 
increase and has suggested a method of 
combining the various types of licence. 
The method envisaged would have the 
effect of reducing administrative work, 
which is given by the Post Office as the 
principle reason for requiring an increase 
in fees. 

The increase, the first in 20 years for 
the various types of licence, will be (per 
annum): 


CALLING ALL 
PROSPECTIVE AMATEURS 


The Wireless Institute of Aust- 
ralia was established in 1922 to 
further the interest of Amateur 
Radio. With over 45 years ex- 
perience, who could be more 
experienced in the teaching of 
this subject? 

We are a non-profit making 
Organisation. Correspondence 
Courses are available at any 
time. Personal Classes commence 
in February of each year. 


For further information write to: 


THE COURSE SUPERVISOR, W.I.A., 
14 Atchison Street, 
CROWS NEST, N.S.W. 


SENNHEISER 


' 


Amateur (Sound) Type A, £2 to £3 ¥: A 

Amateur (Sound) Type B £2 to £3 Ly } ! J: 

Amateur (Television) £2 to £3 net SR eit ‘ 

Amateur (Sound Mobile) £1 to £1/10/ STUDIO MICROPHONES FOR 
The Class A licence is issued to those AMATEURS AND 


who have satisfied the G.P.O. in respect 
of technical knowledge and morse code 
competency, Class B licence is issued to 
those who have passed the Radio 
Amateurs’ Examination but not the Morse 
code test. Holders of this type of licenc 
are identified by their call sign, which is 
in the G8 plus three letters series and 
permits operation on frequencies above 
144MHz, 

The total number of amateur radio 
transmitting licences in force in the United | 


PROFESSIONALS. 


Distributed by: 


608 COLLINS &T., 64 ALFRED ST.. 
MELBOURNE, MILSON'S POINT, 


REAL 


Kingdom as at the 1st June, 1968 were: 
Amateur (Sound) Type A 12,785 FLY] NG ROCKETS 
Amateur (Sound) Type B 872 
Amateur ae Mobile) Type A 2,467 
Amateur (Sound Mobile) Type B 55 i IT'S a hobby 
Amateur (Television) 185 that appeals 
to the whole 
INTERNATIONAL VHF/UHF fe 7 
CONVENTION 


More than 270 VHF/UHF enthusiasts 
from: all parts of the United Kingdom as 
well as several countries of Europe sup- 
ane the 14th International Convention 

eld in London at the inning Post 
Hotel, Twickenham, Middlesex, on Satur- 
day, April 27, 1968. 

Arranged by the Radio Society of Great 
Britain VHF Committee (chairman Geoff 
Stone, G3FZL), the guest speakers included 
Tom Douglas, G3BA -— SSB equipment 


fr vere 
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on VHF; Arnold Mynett —- Phased ET 
Locked Oscillators; and Hans Lauber, Satet 


HB9RG — Earth-Moon-Earth work on 
the Continent. . 


The latter’s talk was made more than 
ever topical by the news of the successful 
Earth-Moon-Earth transatlantic contacts 
which had been achieved on 23  centi- 
metres only a week before the convention. 
Progress on 13-céntimetre experiments was 
outlined by Dr Dain Evans, G3RPE, who 
reported that during the previous weekend 
G3MCS/G8AGM had worked GSFK at a 
distance of 25 miles on 2300MHz. Dr 
Evans also gave first-hand details of his 
own first contact with F2GO on 2300MHz. 
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MODEL ROCKET INDUSTRIES, 
BOX 144, 
CAMPBELLTOWN, N.S.W., 2560. 


IDEAL GIFT, SPECIAL BALL POINT PEN 
With _ built- in light. takes standard 
904 Eveready battery. Suitable for 
drivers — plots ~—— night watchmen — 
nurses po pice burglars? -— 
yachtsmen -—— doctors and many 
others. All spares « aeaiabla. $2.95 
t c ' 


SPARE PARTS 
range of accessories and 
Parts to suit electronic home projects. 


Large spare 


and amateur requirements. Specialising 
in unusual and hard-to-get parts. 


HI-FI STEREO SPECIALISTS 
MANUFACTURE — SALES — SERVICE 


ELECTRONICS 


MOVED NOW 


TO LARGER 
PREMISES AT 


PILLOW TALK. TEACHES YOU A. 
LESSON 


While you are 
sound asieep your brain goes to work 


Invaluable for students. 


recorded ‘ knowledge. 
% of your 


. We stock ail 
Pil ow Phone (3.5mm _ plug) : $433 95S 
Adaptor for Phone eis ar 
Erdiess TO06. 2s ia 4 a amy 33.8 


$29. 
Post. "P.P, 20c. “ET. "25c. T. 40¢. 


digesting all the 

You should retain about 90 

subconscious learning. 
ulrements, 


as 


\ 
de 


1 5 en al Sg 


Ideal for fishing — hiking — hunting 
— yachting —- sports meetings. Avail- 
able in pairs or single, Latest models 
from wer ° Lats 9 $210.0 pair. 

Up -M.G. approved. 
pentane 40c. 


Props. C. & B. Rener. 


731 CENTRE ROAD, 
EAST BENTLEIGH, VIC. 3165 
TELEPHONE 579-1519. 
AFTER HOURS 97-5539. 


ELECTRONIC KITS 10 ONE. 
Will make audig frequency amplifier, 
sine wave oscillator, transistor radio, 


organ, short-wave receiver, elastic oscil- 

lator, metronome, water level alarm, 

More Code oscillator, wireless mike. 

Bargain at .. sy eS 17.80 
Post 30c. 


‘ 


‘LOCK CAR AERIAL 


Key operated, 
with lead-in 


I MICROPHONES 
007 Agent type. In lapel, cufflink or 


tie-bar. tire sensitive. 

SPECIAL .. a $15.50 
* Post. Free, 

MAIL enon MON SEND POSTAL NOTE 

CHEQUE 0 NEY ORDER. PLEASE 


oa P ‘ INQU SEND 
SELF- ADDRESSED, STAMPED ENVE- 


ou AY-BY IS AY YOUR SERVICE. 
HIRE.PUR HASE CAN ALSO BE 


spring Ogee: Complete 
‘ $35.95 


N A 
REQUIRED. A BARGAI 
post FREE. 


RADIO PARTS 


289 Elizabeth St.Melb.60 144 


PIEZO PICK-UP AND CARTRIDGES 


ROBLAN TUNING CAPACITORS 


PU-86 Pickup LP/78 7T/O Crystal All types carried in stock. - 
cartridge. Length 240mm .. .. Ea. $2.95 Priced from $1.90 ea. Pius postage 20c. 
Y700 Ceramic Cartridge. Mon. LP/78 . $2.2 
PU-86 Pick-up Ster-LP/78. T/O Cartridge. PRINTED CIRCUIT TYPE UN-SHIELDED 
Length 204mm . Ea. $4.00 9-PIN SOCKETS 
Y200 Ceramic Cartridge. ST "LP/78 .. $3.00 10¢ ea. Plus postage 10c. 
PU-54 Pick-up LP/45 only. Length 
vd ara en aS TY doe E vas 12-Pin Wafer Sockets. 12-Pin Plugs . 25 ea. 
rys r ge. ; . $1. i ; ’ 
bf aie Crystal Cartridge. T/O ayes Ster/ 92.70 : atc Pius atage i0e 
Sapphire Replacement Styli. “Bach Ster/ ss pseu oot acta. sis 
se ee . tg 
Slee ‘postage coon 45¢ pr. Plus postage 10c. 
ALL TYPES AMPHENOL PLUGS AND 
PIEZO MICROPHONE INSERTS SOCKETS 
MC-3 Crystal, 50-7K, 35 x 25 x 8mm, . -57 Carried in stock. 
Oe ck wae eu $1.00 ea.| Plugs 27¢ ea. Sockets 30c ea. Meall Covers for 
snag Crystal, “100-7K. ‘39mm. ‘Round z il same 27c¢ ea. 
-56 DB $1.00 ea, Plus postage 10c. 


MC-8° Crystal, 50-8K, 48mm ‘Round x 17mm. 
-50 DB 


1.00 ea. 
MC-9 roristal, 50-8K, 25mm Round x 9mm. 
-68 1.80 ea, 
Meas Crags "$0-10K, 33mm Round x 9m 
-60 DB $1.30 ea. 
MD-5 Dynamic, " 100-15K. "33mm “Round x 
14mm. ~5§ DB e ee ry ° ° ee $1.80 ea. 
Plus postage 20c. 


TRANSISTOR SET ACCESSORIES 
Magnetic Earpiece with 3.5mm Plug .. 75¢ 
Crystal Earpiece with 2.5mm Plug .. .. 75¢ 
Crystal Earpiece with 3.5mm Plug .. 7. 


Crystal Earphone, less plusg .. 20c ea, 


LAPEL TYPE CRYSTAL eaatiaias 0 ey 
With 3.5mm Plug .. . $1.00 ea. 
Plus postage ‘15c, 

Fuses in a ae equipment 1A, 3A, SA 
3¢ ea, 00 per 100. Plus postage 10c. 
sl nscechinbaatniisnnscppnsineancenanaclaitienptinaeandiinaini=s octane et sae ce 
EDYSTONE TYPE CERAMIC INSULATED 
TUNING CAPACITORS 
15 PF, 50 PF, 100 PF. 
$2.40 ea; Plus postage 20c. 


TELETRON 7-PIN SHORT VALVES CANS 
10c ea. Plus postage 10c. 
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Din’ 


“and “Hirschmann,” 2, + 4 and 
$-pin Plugs, Chassis and Line Sockets, 
carried ex stock. 

Prices on application. 


P.M.G. type Plugs from .. .. ... .. «. 
P.M.G. type Jacks from ee oe ee ee ee 
P.M.G. Line Jacks from .. .. .. .. .. 


Plus postage 1Sc. 


HALF-INCH MINIATURE PLUGS AND 
SOCKETS 
2, 3, 4 and 5-Pin Plugs 10¢ ea. 
Sockets 10¢ ea. Plus postage 10c. 
ELECTROLYTIC CAPACITORS IN 
METAL CANS 
164+ 16 450 VW wy sw 0e te 88 95¢ ea. 
32 + 32 450 VW ..... . .. $1.30 ea, 
50 + 50 450 VW .. $1.85 ea. 
50 + 50 + 50 350 VW... ... a. $1.90 ea. 
100 MFD P.V.C. Cover .. . $1.15 ea. 
Se Jacks, 2.5 and 3.5mm ee ee oe ee ee .. 20¢ 
3.5mm Plug and Cord Ext. Jack Pair .. 30¢ 
| Co-axial Plugs and Line Sockets éSe 


50¢ 


Capacitor Substituion Box, 1,000 VW .. $5.00 
Resistor Substitution Box, Watt 
Plus Post, 20c. se ee oe ** ee oe $4.50 
TRANSISTOR AERIALS 
4in extends to 27in F .. $1.60 
Sin extends to 39in . $1.70 
Gin extends to 43in .. . ; . $1.40 
6in extends to 32in ; - »- $1.00 
6in extends to 28in .. $1.00 
7in extends to 39in 5 $1.20 
Jin extends to 391m .. «2 «os oy .95¢ 
6in extends to 4ft Gin... .. .. +s .. $1.80 
7in extends to Sft 8in .. ew $2.10 
Plus Post 15¢, 
CRYSTAL SET BUILDERS 
Coils .. .. .. &80c}] Tuning Conds. . $2.00 
Diodes .. .. 35c | Terms _.. 12e 


Headphones .. % $2.50 Plus Postage. 


TAPE RECORDER AC 
30c 


2%in Spools... 3in x 600ft 
3in Spools 35e Pn ri ne .. $2.35 
4in x ry 4 t 
5in Spools -- 40¢ “Tape... . «. $3.10 
5%in Spools 70¢ Nl 
; 7in x 1,800ft 
7in Spools .. . 50¢ Tape .. .. .. $5.10 
2Y%ain x 100ft Sin Plastic Tape, 
Tape .. .. . 60 boxes .. .. .. 60¢ 
Min x 300ft 7in Plastic Tape, 
Tape .. .. $1.40 ve a | 


Plus postage 20c. 


See us for _ Bovey 2 Patch Cords, 
tors, etc. 
NIBBLING TOOL CUTTERS 
$3.50 ea. Plus postage 20c. 


STEREO PLUGS AND JACKS 
Metal Plugs .. 95c¢ , Bakelite ext. 


Bakelite .. .. 70¢ sockets .. .. 70e 
Metal ext. Chassis Jacks . 68¢ 
sockets .. 


’ c 
Plus postage 10c. 


MAIL ORDER SPECIALISTS 


November, 1968 


GERMANY 
The German 
society — D.A.R.C. — had increased its 
membership to 18,717 by July 31, 1968. 
At the same date 10,408 of its members 
were licensed amateur radio operators. The 
total number of amateur transmitting sta- 
tions in the various areas were:— 


DJ; DK: DL call areas 11,997 
D4 and DS call areas 497 
DM call area 1,491 


With a total of 13,985 licensees in the 
country, it can be seen that a very high 
percentage of German amateur operators 
support their national society. 

German amateurs are permitted to use 
10KHz between 1825 KHz and 1835KHz, 
and 7KHz between 1985KHz and 1992- 


KHz, as well as the standard international . 


amateur frequency allocations. Reciprocal 
licensing agreements exist between Ger- 
many and a number of European countries 
including Austria, Belgium, France, Lux- 
embourg, the Netherlands, Spain, Switzer- 
and and the United Kingdom. Further 
agreements are proposed with Denmark, 
orway and Sweden. . 


SPACE EXPERIMENTS 


A teleprinter will assist radio amateur 
operators in developing a 432MHz radio 
relay station to be placed on the moon 
in the early 1970s. The teleprinter will be 
used by the Nassau College Amateur Satel- 
lite Tracking organisation in Garden City, 
United States of America, for relaying 
progress reports, specifications and other 
data on “Project Moonray” to radio 
amateurs worldwide. 

The aim of the project is to send an 
active electronic radio repeater .to the 
moon, so that amateurs can communicate 
with each other by line-of-sight radio via 
the lunar station. Project Moonray’s- tar- 
get objective is to have the repeater, 
weighing between 2.25 and 4.5 kilograms, 
placed on the moon by members of the 
Third United States manned mission. The 
teleprinter is to be donated to the NAS- 
T “Project Moonray” organisation by 
International Telegraph and Telephone 
World Communications, Inc. 


IAR.C. ANNUAL MEETING 
At the 1968 Annual General Meeting 
of the International Amateur Radio Club 
the following members were elected to 
office. 
President, J .W. Herbstreit, HB9AJI/ 
WOLIN 


Secretary, T. Robinson, F8RU 

Treasurer, Mrs Mickie, 

Station Manager, F. de Buren, HB9AW 

Assistant Station Manager, F. de Bros, 
HB9AET 


Station Engineer, R. Hohbach, DJ1ED 
Technical Co-Editor, A. W. Boyle, 
ex-VKOWB 
Advisor to Co-Editors of Interadio W. 

Wolter, DJ1YJ 
Editor Newsletter G. Lander, HB9AJU 
QSL manager, C. Girardet, HB9ADJ. 
VHF manager, H. Staufer, HB9YK. 
Contest manager P. Varney, HB9ADE 
Technical Adviser to the Editors of Inte- 
radio, I. Dolezel, OK1FI 
Member of Management Board G. 
Greppo, F8DG. 
Member of Management Board M. 
Joachim, OK1WI ; 
Co-Editor of Interadio responsible for 
layout, R. Brossa, HB9RMH 
Public Relations Officer P. Bronzini —— 
Awards manager, M. Joachim, OK1WI 


The office of Vice-President was not 
filled at the Annual General Meeting. 
However, at a later club meeting A. W. 
Boyle ex-VK9WB was elected to the 
position. 


Some of the points recorded in the 
Intetnational Amateur Radio Club news- 
letter of the reports presented to the 
Annual General Meeting were: 


Membership: The total membership of 
the ILA.R.C. at the beginning of 1968 was 
1,164, and of these five became Ambassa- 
dor/Life Members of the Club. 


national amateur radio 


Convention: The fifth I.A.R.C. Conven- 
tion was held in September, 1967. Mr 
Mohamed Mili, Secretary-General of the 
L.T.U. pes tee the invitation to become 
Patron of the I.A.R.C. and gave a speech 
at the opening of the convention which 
was reported in many national amateur 
radio magazines. (see February, 1958, issue 
of these notes.) | 


The Convention was attended by more 
than 90 persons. Amateurs were present 
from four continents, Europe, Asia, North 
and South America. There were 9 DLs, 
1 EL; 14 Fs; 5 Gs;.15 HBs; 1 HV; 2 OKs; 
1 PAO; 1 PF; 13 Ws; 1 XW8; and 4 
3A2’s, 

The following national associations were 
representated: REF (France); UKSA 
(Switzerland), AARL (America), LABRE 
(Brazil); RSGB (Great Britain); DARC 
(Germany); AIRAL (Laos). 


A notable visitor to the club was Prin- 
cess Souvanna Phuma, XWS8CAL, Presi- 
dent of the Association International des 
Radio Amateurs du Laos (AIRAL). 

Club Decisions: Among the important 
decisions taken during the year were: the 
approval of a proposal to create_Ambas- 
sador/Life Memberships; an I.A.R.C. In- 
ternational DX contest; the issuance of an 
award by the I.A.R.C. to amateurs having 
contacted the club station, 4U1ITU, on at 
least five bands; the creation of a Manage- 
ment Committee consisting of the presi- 
dent, vice-president, secretary, treasurer 
and two elected members. 


Report by the Station Manager: During 
1967, 4U1ITU received visits from 76 
different operators who used the station 
facilities and who represented 48 different 
call areas and 26 United Nations countries 
from the six Continents. The visitors 
made a total of 5,007 QSO’s during the 
year. ; 


4U1ITU has been one of the world’s 
most active amateur radio stations. The 
records show a grand total of 22,390 two- 
way contacts. — 

QSL Manager: A gift of 10,000 pic- 
ture postcards showing four different views 
of Geneva was made to the Club. 
these, 7,000 were filled out as QSL cards 
and dispatched either directly or via the 
various QSL bureaus. The policy is to 
send QSL cards only in reply to those 
received. For the philatelists, the special 
ITU stamps have been put on the QSL 
replies to those who have sent in IRC’s. 


CPR Award: The total number of CPR 
awards has reached 229 (including one to 
VK) and the total number of QSO’s re- 
ported is 224,088. 24 countries are now 
participating in the competition. 

“Christopher Columbus” Award: The 
Instituto Internazionale delle Communica- 
zioni in Genoa has advised the President 


of the I.A.R.C. that 4U1ITU had gained 
top place in the world with 51,894 points 
in the 1967 “Columbus Contest.” 


The I.A.R.C. will receive the award 
and a commemorative medal in gold on 
the occasion of the XVI Convegno Inter- 
nazionale delle Communicazioni (XVI In- 
ternational Communications Convention) 
to be held in Genoa during October 1968. 


It is also recorded that remarkable pro- 
gress has been made in western Europe to- 
wards “all-round” reciprocity over the 
past 18 months, and reciprocal licensing is 
now a reality between most countries in 
the geographic area. 


AUSTRALIS PROJECT 

The long delay in placing into orbit 
the .Australian-built amateur radio satel- 
lite Australis 1 has been due to the cur- 
tailment in launching of suitable space 
vehicles by the American Space adminis- 
tration. 

The satellite has been thoroughly tested 
by the OSCAR Project organisation in 
the United States and has been held in 
readiness for a possib’e flight. Latest in- 
formation available to the Australis Pro- 
ject Group is that there is every possibility 
ee launch will take place in December, 


Those interested are advised to listen 
for the latest developments which will be 
broadcast over the Wireless Institute of 
Australia Divisional stations during the 


official news broadcasts each Sunday 
morning. 


Transistorised pre-amp mixer 

G300V. Geloso makes a full 

range of P.A. gear. Send for 
Catalogue. 

Distributed by: 


608 COLLINS ST., 64 ALFRED ST., 
MELBOURNE, MILSON’S PCINT, 


TEL-LEIGH-TUBES PTY. LTD. 


(SYDNEY AND MELBOURNE) 


Premium quality TV picture tubes are now available at very com- 
petitive prices and carry a written TWO YEARS’ GUARANTEE. 


Free daily delivery service around Sydney and Melbourne. 


Tubes despatched daily to country and interstate customers. 


Send old tubes to Petersham Station, N.S.W., or Highett Station, 
Victoria. 


N.S.W. 

Tel-Leigh-Tubes Pty. Ltd., 
51 Reuss St., Leichhardt, 
Sydney, N.S.W. 2040 
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VICTORIA, 
Tel-Leigh-Tubes Pty. Ltd., 
32-34 Graham Rd., 
Highett, Melbourne, Vic. 
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now in Australia! 


America’s 


ACOUSTIO 
RESKARCH 


ARe« Acoustic Research—Amplifiers, Speakers and Turntables are now in Australia. 


Developed in America, they are there popularly known as 
the finest available high fidelity systems. This is because 
AR equipment is designed to reproduce a musically 
natural sound—not one that is distorted or “pepped-up” 
—but one which, as the term “hi-fi” implies, produces 
the highest possible degree of fidelity to the original. 
This is true hi-fi. This is where AR components excel. 


Experts, qualified to judge, and with facilities for a thorough 
and competitive testing, have stated: 

AR Amplifiers: “delivered a staggering 110 watts 

per channel at the clipping point.” 


AR Speakers: “none quite as good at double the price.” 
“have not encountered truer fidelity.” 


AR Turntables: “the wow and flutter were the lowest 
| have ever measured on a turntable.” 


Such is the faith of AR engineers in their 

INC. workmanship, a unique guatantee exists. 

AR Amplifiers are guaranteed for 2. years, 

speakers for 5 years, turntables for 3 years. This com- 

prehensive AR guarantee covers the entire cost of parts, 

labour, of service charges, even of two-way freight... 

in fact, EVERY cost. This policy, of course, would not be 

available were AR to find it unprofitable. So small, how- 

ever, is the volume of returns, that AR confidently offer 

it with every unit sold. And it keeps them on their toes— 

you can be sure the quality standard of any AR unit you 
purchase is constantly high. \ 


IF YOU WOULD LIKE TO LEARN MORE ABOUT AR EQUIPMENT, CALL IN TO OUR SHOWROOM: 
first and only Australian distributors 


W.C._Wedderspoon Pty.Ltd. 


193 Clarence Street (between King and Market), Sydney. 29 6681 


Now also available from 


STEREO MUSIC SYSTEM — KENT HI-FI 
432 Kent St., Sydney 


GLEN-DOR CAMERA CENTRE 


193 Clarence St., Sydney 


EDELS PTY.LTD. 
88 King St., Sydney 


ees nam me 


43 The Corso, Manly 
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It had been suggested that the Australis 
II satellite now being developed by the 
Australis Project Group would be ready 
to replace Australis I in the impending 
launch. This satellite will be a communica- 
tion relay type unit, capable of relaying 
10 independent channels from the 144MHz 
band to the 432MHz band. 


However, for a multi - channel relay 
satellite to be worthwhile it is considered 
that solar power is necessary. The high 
cost of solar cells has presented a major 
problem to the project team, and several 
avenues are being investigated in an en- 
deavour to overcome the difficulty. 


RECORDING TV PICTURES FROM 
‘ WEATHER SATELLITES 

The VHF manager of the Central Radio 
Club of Bulgaria, Spas  Delistoyanov, 
LZ1DW, has been successful in receiving 
and recording cloud cover television pic- 
tures transmitted from the ESSA weather 
satellites using a home-constructed instal- 
lation. Two different methods were em- 
ployed, the first, using a 144MHz five 
element Yagi antenna’ retuned for 
137.5MHz, is rotated manually, simulta- 
neously to track the satellite and follow 
the rotation of its polarisation. 


The received signal is fed into a 417A 
crystal controlled converter ahead of a 
communications receiver with an ampli- 
tude limiter and FM detector built-in after 
the second 3MHz IF stage, and then tape 
recorded. The recorded 2400Hz sub- 
carrier, amplitude modulated by the video 
signal, is fed to an amplifier with an 
amplitude limiter. A local multivibrator 
at 2400Hz is synchronised with this limited 
signal. These 2400Hz signals are fed con- 
secutively into several frequency dividers 
until a frequency of 8Hz is obtained, al- 
though 4Hz signals are, in fact, neces- 
sary because the picture is transmitted 
with four lines per second — that is 800 
lines per frame in 200 seconds. 


These 8Hz signals control a 4Hz phan- 
tastron (saw-tooth generator). The pulses 
from the phantastron are amplified by two 
transistors. The collector of the second 
(power) transistor is connected to the 
horizontal scanning coil of the cathode 
ray tube of the domestic TV set. <A 
separate 200 seconds phantastron, together 
with an identical two-stage transistor 
amplifier, provides vertical scanning. All 
circuits used in the processes after the 
tape recording are fully  transistorised. 
The AC filament supply to the cathode ray 
tube is removed and replaced by DC to 
avoid distortion. 


A photographic camera is set continu- 
ously open in front of the cathode ray 
tube and thus the picture is drawn on a 
negative film and printed on photographic 
paper after conventional processing. 


The second method, described in the 
magazine “QST,’” November, 1966, is as 
follows: 


After synchronising the 2400Hz multi- 
vibrator with the 2400Hz sub-carrier, this 
frequency is applied to several frequency 
dividers until a frequency of 60Hz is 
obtained. ; 


These 60Hz signals are fed to a power 
amplifier which drives a small synchronous 
electric motor. The latter rotates a drum 
with. photographic paper placed around 
it. A video signal is supplied through an 
amplifier to a neon light-modulating tube 
— of the type used in phototelegraphs. A 
special optical system using a micro- 
scope focuses the light-beam on _ the 
photographic paper. The picture is thus 
obtained directly, after the usual pro- 
cessing of the photographic paper. 


These experiments by Spas _ Delisto- 
yanov, LZ1IDW, started in late April, 
1968, and numerous successful recordings 
of transmissions from ESSA 2 and ESSA 
6 were made in the following two months. 
It is reported that the second method pro- 
vided a far better quality picture and 
experimental work in that field is con- 
tynuing. 


WIRELESS INSTITUTE ACTIVITIES 


Following the recent announcement by 
the Postmaster-General’s Department that 
unattended repeater/translators would be 
permitted on amateur VHF/UHF fre- 
quency allocations, a meeting of Wireless 
Institute members took place at Wodonga, 
is northern Victoria, on September 21 and 


This meeting was the outcome of dis- 
cussions among members and groups in 
the various divisions of the W.I.A. when 
the general consensus of opinion was that 
a rationalisation of the frequencies to be 
used throughout Australia would be 
desirable. 


The meeting was attended by represen- 
tatives from all States (except Western 
Australia) and Federal executive of the 
WwW In all there were 26 call signs 
recorded; Federal executive being repre- 
sented by VK3IZ and VK3KI with 
VK 1's DA and ZOO. 


VK2’s EU; RS; APQ; BCC; ZDD; ZIM; 
ZJQ; ZSA; ZTD; ZTM. 

VK3’s NS; TX; AJM; AJN; AKK; AUL; 
AXB; ZBJ; ZJQ. 

VK4 VK2ZJT/4. 

VKS TY. 

VK7 PD. 


A telex message was received from VK6 
division, outlining their views. 

The meeting, chaired by Michael Owen, 
VK3KI, Federal vice-president, and with 
Peter Williams, VK31Z, Federal secretary, 
as minute-keeper, opened at 1.30 p.m. on 
Saturday. From the initial discussion the 
meeting defined the terminology in rela- 
tion to repeater/translators. 

A repeater was defined as a system used 
in conjunction with mobile radio tele- 
phones to extend their range. <A signal 
is transmitted on one frequency and is 
received and demodulated to audio fre- 
quencies, which are used to modulate a 
transmitter operating on a different fre- 
quency. This repeater system is to be 
referred to as a “Service Repeater.” 

It was agreed that service repeaters and 
simplex operation using modified commer- 
cial units should be compatible with 


e Top Japanese Quality 


WIDE ANGLE f1.4 (2.5mm 
1 NORMAL ANGLE f1.9 25mm 
NORMAL ANGLE 1.4 25mm 
LONG FOCUS f1.9 50mm 
LONG FOCUS 1.4 50mm 
LONG FOCUS f1.4 75mm 
LONG FOCUS f1.4 75mm 
TELEPHOTO {2.8 135mm 
ZOOM {2.8 20-55mm 
ZOOM 1.5 22-90mm 


owing full specifications. 


COSMICAR LENSES = 


FOR CLOSED CIRCUIT 
TELEVISION AND [6mm CAMERAS 


@ ‘C’ Mount e Focusing & Iris 


WIDE ANGLE £1.9 12.5mm CTHOMHSOEOEHERHESEHHAAEEODO 


Tax included {1.9 [2.5mm 

$50.97. wide Angle 
CCHTCHHHRHEHHEHHHEHHEOS $78.04 
COROT OHTEHEHBHEHEERHES $24.36 
POH EHHOHHOSHRAE OH EH OEE $37.08 
CORO OCERETEHRE ROT TRO HOHE $38.59 | 
weereeee eee eee eee eee $59.95 
CRHOHEOHHHHESOOHHOHEHEOHEDE $35.48 
SCO HHTHPHRHEHHEHR HEHE $75.71 
COHTHOHCHHRHHHEHEOHEHHSHBERAHHE $64.72 


OOOH HOHHEHOHROHREREHTHDOHOOD $119.63 


ORFEHHOSEHOHEHRHREHHHOHHEHSEHHHARGDS 


ZOOM 1.5 22-90mm ALSO AVAILABLE AS A 
MOTORIZED & REMOTE CONTROLLED MODEL 


@ Trade enquiries @ Tax free quotes @ Send for brochure 
$ 


R. H. WAGNER & SONS PTY. LTD. 
43 ELIZABETH STREET, MELBOURNE, 62-3114 
524 FLINDERS STREET, MELBOURNE, VIC. 3000 
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manufacturers’ specifications and that no 
more than 500KHz should separate the 
input and output freqeuncies. 


It was recommended that the frequen- 
cies for simplex operation should be the 
existing channels and that channel ‘B’ 
146.000MHz be the prime frequency 
throughout Australia. Channel ‘A’ 
145.854MHz and Channel ‘C’ 146.146MHz 
to be second and third simplex channels 
respectively. 


The prime channel repeater frequencies 
recommended for car units, and to be 
used whenever possible, are 146.4MHz for 
transmission to the repeater, and 
145.9MHz for reception. The second 
channel has 146.1MHz for transmission 
and 145.6MHz for reception. The most 
suitable channel for a particular area to 
be determined by a translator/repeater 
committee within each State. 


Two further channels were recommend- 
ed to be set aside for future requirements. 
These are: 146.2MHz _ transmission, 
145.7MHz receive; and 146.3MHz trans- 
mission, 145.8MHz receive. These chan- 
nels are not to be used until they are 
vacated by existing experimental networks. 


Experimental translator channels using 
2MHz separation, transmit in on 145.760- 
MHz and receive on 147.760MHz (used 


CIRCUIT BOARDS NOW 
AT REDUCED PRICES 


1 io 99, 1Se per transistor; 100 to 
499, 12c: S00 and over, 10¢ Diodes 


elc., free. Tech. details 
Minimum order $2. 


supplied. 


W.1.A. (Tasmania Division) 
Box 851) 6.P.0. Hobart 7001 


$323.71 


ZOOM LENS 
1.5 22-90mm 
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Power Supply and Speaker Unit 


PS 500 AC 


SPECIFICATIONS: 

Frequency: 80m Band 3.5-4.0 MHz 
40m Band 7.0-7.5 MHz 
20m Band 14.0-14.6 MHz 
15m Band 21.0-21.6 MHz 
10m A Band 28.0-28.6 MHz 
10m B Band 28.5-29.1 MHz 
10m C Band 29.1-29.7 MHz 

Communication Method: SSB (A3)) 

AM (A 3h) 
CW (Al) 

Maximum Input Power: (Xmitter final stage) 

200W (PEP) 


Standard Input Power: (Xmitter final stage) 
180W (PEP) 120W on 28 MHz band only 


50-75 ohm 
Carrier Suppression Ratio: More than 40 dB 
Single Side Band Ratio: More than 40 dB 
Mic. Input Impedance: High impedance 


Antenna Input Impedance: 


(dynamic or crystal mic. recommended) 


FOR/FOA SYDNEY: TS 500, 


CONSULT YOUR LOCAL RADIO DEALER, OR 


MAIL THIS COUPON Voday sie 
pee VV 23i3 


Please forward free illustrated literature and 
specifications on Trio equipment. 


90 100 110 120 


“pSik transceiver 


200 watts PEP—7 Bands—A M & C W 


Xmitter Audio Frequency Characteristics: 


300-3,000 Hz (-6 dB) 
Receiver Sensitivity: 1uV S/N 10 dB 
_ (14 MHz 


2.7 kHz (-6 dB) 
5.0 kHz (-55 dB) 
Spurious Rejection Ratio: More than 45 dB 
Image Ratio: More than 60 dB 
Undistorted Power Output: More than 1W 
Receiver Output Impedance: 


Receiver Selectivity: 


SP 500 ohm 
PHONE 8 ohm 


Power Consumption (using PS-500AC): 
450W (At maximum power output) 
250W (Receiving Mode) 


Tubes and Transistors used: 
17 TUBES, 3 TRANSISTORS, 15 DIODES 


Dimensions: W: 13'4”; H: 8té”; D: 1148” 
Weight: 17.6 Ib 


$491.00 ; 


PS 500 AC, $98.00 


pele ica ronics 
PTY LTO 


SYONEY, AUSTRALIA 


for Australis Project and HI-Ball balloon 
experiments) are not intended for use by 


‘the new. service translator systems. It 


was also recommended that a guard band 
of plus or minus 15KHz be set around 
those frequencies adopted. 


In relation to other bands it was de- 
cided that 438MHz be the standard FM 
channel in the 70-centimetre band, and 
that the prime six metre FM _ simplex 
channel be 52.525MHz — which is an 
international FM frequency. It was also 
noted that frequencies of 52.625MHz and 
53.950MHz are used in some areas on a - 
local basis. 


Discussion centred on the possible use 
of repeater/translators in the six-metre 
band indicated that a lot more informa- 
iton would be required before a working 
submission could be determined. Several 
suggestions were made on the possibility 
of overcoming television interference prob- 
lems that existed in certain areas. 


From the points discussed it appeared 
desirable (a) that all stations using the 
146MHz system be equipped with both 
simplex and repeater channels and (b) to 
use the channel most suited at the time 
for each contact. 


After an informal discussion on Satur- 
day evening, the meeting was concluded 
on Sunday morning, when it was agreed to 
accept the New South Wales offer that 
the committee formed in that State be 
the co-ordinators of translator/repeater 
activity within the W.I.A.. From the dis- 
cussions it is expected that sub-committees 
will be formed to co-ordinate the require- 
ments and activities within each State. 


To implement the unanimous decisions 
and recommendations arising from the 
meeting, it was agreed that the minutes 
of the meeting be sent to each division of 
the W.ILA. for ratification by a postal 
vote. The outcome of the vote is to deter- 
mine Institute policy on the subject. Until 
this vote has been decided, members are 
advised not to take any steps towards ob- 
taining crystals for the frequencies quoted. 
The latest information will .be available 
through divisional secretaries. 


NEW SOUTH WALES 


Although there was not as large an 
attendance of visitors as in previous years, 
the Hunter branch annual field day held 
at Bolton Point Park, Lake Macquarie, 
drew a good attendance of members from 
Newcastle, Maitland and surrounding dis- 
tricts. The events were well contested 
and the committee are to be congratu- 
lated for the work done to organise the 
day’s activities. 
Prize-winners in the various contests 
were:— 
144MHz hidden transmitter hunt, 
Les Baber, VK2RJ. 

7.0MHz hidden transmitter hunt, 
Bill Sinclair, VK2ZCV. 

All-band scramble, 
Les Baber, VK2RJ. 

Multiple transmitter hunt, 
Les Baber, VK2RJ. 

144MHz transmitter hunt for pedes- 
trians, A. Mullen, VK2ZCT. 
Garry Watson, ——. 

Quiz competitions: 


Licensed amateur operators, 
Lionel Swain, VK2CS. 


Ladies, Mrs Lawrence, ——. 
Y.R.C.S. members, Colin Hay, ——. 
Visitors, Garry Standen, ——. 


Log book competition, 
Bill Munn, VK2ZWM. 


Member built it, Les Baber, VK2RJ. 


_ The Hunter branch extends an invita- 
tion to all amateurs in the Hunter Valley 


: : ; to participate in the activities of the 
Mitchell Holdings Ltd. ; 

iL enn Se ny eR N Ee nr eIoeE (A unit of Jacoby Mite ing ) branch. Meetings are held on the first 

Address 376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. Friday in each onth at the ewcastle 


PPOs VETO HEHE RTRT EOE TEOHEREHEEESEHORED ERE PED ED ED OR EROS E URES SEEE DEO TOD 


Technical College, Tighes Hill. The 
branch station is on the air each Monday 
night at 7 p.m. with a news broadcast 


Cables and Telegraphic Address: ‘WESTELEC,' 
Sydney. Phone: 401212 ema | 
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for members. The frequencies used are 
3595KHz and 144MHz. Details may also 
be obtained by writing to the secretary, 
‘Gordon Sutherland, VK2ZSG, 15 Marine 
View, Newcastle. 


NEPEAN DISTRICT 

The N.D.A.R.C. will hold their field day 
on Sunday, December 1, at the Civil De- 
fence Headquarters, St. Marys, near Syd- 
ney. A full program of events, including 
a new variation on the popular 144MHz 
a aunt has been arranged. Other events 
wi : 


VHF band scramble, 144MHz-148MHz 
AM and 146MHz FM. 


144MHz—Hidden transmitter hunt. 


144MHz—Hidden transmitter hunt for 
pedestrians. 


7.0MHz-—Hidden transmitter hunt. 

There will also be events for the ladies, 
lucky dips, events for the children and all 
facilities for picnics provided. 

Registration fee: $1.50 (male adults). 
Ladies and children free. 


Directions: Travel along the Western 
Highway to St. Marys. Follow Glassop 
Street to Windsor Road and then follow 
signs. 


CENTRAL COAST BRANCH 

The attendance of 26 members at the 
September meeting of the Central Coast 
branch has been attributed to the interest 
being shown in moves being made to 
obtain their own clubrooms and the ini- 
tial move to a more suitable meeting place. 
Several visitors were also present at the 
meeting. 


During the meeting, reports were re- 
ceived from members on their activities 
on 432MHz, 146MHz FM and 1.8MHz 
bands. Two members are now regular 
operators on 1.8MHz and several others 
are building equipment. The meeting con- 
cluded with the showing of three films 
loaned by the Electricity Commission, ably 
presented by Phil Levenspiel, VK2TX, 


The November meeting will also be 
held at the Kariong Hall, Gosford. Visi- 
tors are welcome. | 


ACKNOWLEDGEMENT 

The committee of the New South Wales 
VHF and TV Group have expressed their 
appreciation of the donation of attractive 
certificates from ‘Electronics Australia.” 
These certificates will be presented to the 
winners of various field events the group 
will hold during the year. 


SOUTH AUSTRALIA 


The senior WICEN co-ordinator for 
the South Australian Division, Geoff Tay- 
lor, VKSTY, reports that windscreen 
stickers have been made available by the 
Emergency Fire Service. These stickers, 
black letters on an orange fluorescent 
background, will enable ready identifica- 
tion of WICEN vehicles to facilitate pas- 
sage through traffic blocks and fire lines 
‘in times of fire emergencies. 


QUEENSLAND 


The VK2-VK4 Hamfest, the annual 
family Picnic event for amateurs and their 
families living around the far north coast 
of New South Wales and southern Queens- 
land, will be held at Currumbin, Queens- 
land, on Sunday, November 17th. 


Eddie Bailey, VK2BB, is the chairman 
of the organising committee, with Jack 
Griffiths, VK2BG, and Stan Armstrong, 
VK4SA, joint publicity officers. 


George Heilbronn, VK4GG, has been 
appointed official arm-twister. Any of 
these very-active-on-the-air operators will 
give full details. 


If a visit to the Gold Coast is planned 
for November, then arrange to be at Cur- 
rumbin on the 17th to join in the get- 
together. 


W.1.A. YOUTH RADIO SCHEME 


MAITLAND RADIO CLUB 

A new building was recently completed 
for the Maitland Radio Club and mem- 
bers are making good use of the larger 
area now available. The 40ft x 15ft 
structure is being divided into three sec- 
tions, comprising a lecture room, a com- 
munications centre and a general club 
room, complete with canteen and library. 
A built-in showcase is being used to dis- 
play items of interest to members. 


The communications centre is to be 
equipped with disc and tape recording 
facilities as well as HF and VHF trans- 
mitting and receiving equipment. Plans 
are already being prepared for a further 
extension to be added to accommodate 
the printing and publishing of the club’s 
magazine — Maitland Radio Club News. 

Several members attended the Hunter. 
Branch field day at Bolton Point. (All 
told the total number, including members’ 
families and friends, totalled 40). Three 
prizes were won: Garry Watson, Ist in the 
144MHz pedestrian transmitter hunt; Col 
Hay, the Y.R.S. Quiz; and Mrs Laur- 
ence, the Ladies Quiz. 

On Friday night, September 27, mem- 
bers were treated to an interesting lecture 
on electrical theory by Bob Roper, who 
is an engineering officer with the Hunter 
Valley County Council. This lecture 
evening was the last the club will hold at 
the Maitland Technical College, now that 
the club’s own rooms are completed. 

Well known Stockton amateur operator 
Ron Stuart, VK2AST, has been awarded 
honorary membership of the club. 

Club member Colin Hay, who recently 
received notification that he had gained 
the highest marks in New South Wales 
in a recent P.M.G, Technicians Assistant 
examination, has attributed much of his 


success to being a member of the radio 
club, as much of the examination was 
basic electrical theory, which he had al- 
ready studied for the Y.R.S. Elementary 
and Junior Certificates. 


WESTLAKES RADIO CLUB 

Four Junior Y.R.S. Awards have been 
won by members of the Westlakes Radio 
Club at examinations held in August. The 
successful students were — Shayne Bart- 
lett, Kim Piper and Kevin Scully, with 
Pass-grade certificates and John Patrick 
with a Credit-grade award. 

The October issue of the W.R.C. 
Monthly news letter contains details of 
two interesting projects submitted by club 
members. 


The first is Steven Pettet’s design for a 
Prototype Audio Modulated Light Com- 
munication System. This design won him 
a $10 prize in a recent Schools’ Science 
Exhibition in Sydney. The second is 
Light Operated Relay submitted by Trevor 
Harris for a Y.R.S. examination. pro- 
ject. 

Details of the Club’s activities can be 
cbtained by writing to the Secretary, P.O. 
Box 1, Teralba, 2284, N.S.W. 


QUEENSLAND 


At a recent general meeting of Y.R5S. 
representatives, it was recommended that 
a flat rate of $2.50 be set as the member- 
ship fee for Y.R.S. clubs in Queensland. 
The recommendation has been approved 
by the Divisional Council. Representatives 
from the following clubs took part in the 
discussions on Y.R.S. matters: Gympie, 
Yeronga, St. Columbans, Bundaberg, 
Maryborough, Boys’ Brigade, The Gap 
and Church of England Grammar School. 


(Continued on page 172) 


BUY RECORDING TAPE 
AT WHOLESALE PRICE 
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WILCOX BROS. & BARCLAY a2 


are now offering their line of recording tape direct to the 


Public at wholesale prices. 


This is a leading American manu- 


facturer’s first-grade line especially packed for us in a plain 


box. 


TYPE 
5” 900ft Acetate PVC 
5” 1200ft Tensilized Polyester 


7” 2400ft Tensilized Polyester 


e@ eo © @ © @ woe ee eH 
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7” 1800ft Acetate/PVC .:............ 


eee 8 © © @ 


We are not allowed to reveal the maker’s name. 


CODE PRICE ICE 
Laathieiots SR9 $2.75 $1.80 
Je ahe oe —SP12 $4.45 $2.95 
Spans 7R18 $5.10 $3.35 
eer ‘ 7P24 $8.35 $5.50 


Wholesale prices allow for 33 1/3 per cent trade discount and cash settlement 
discount and include sales-tax. Freight free throughout Australia. 


MONEY BACK GUARANTEE 


WILCOX BROS. & BARCLAY tape is guaranteed to be first-grade splice free 
recording tape made in the U.S.A. Your money will be refunded in full on re- 
turn of goods within fourteen (14) days if you are not fully satisfied with your 


purchase. 


wemmanenweeesaeeae ORDER FORM (capital letters please). «.ceacanneaneeees 


FROM: 

NAME: 

STREET AND NO. 
CITY OR SUBURB; 


PLEASE SHIP: 


ey 


rolls SR9 at $1.80. 
rolls 5P12 at $2.95. 
rolis 7R18 at $3.35, 
rolls 7P24 at $5.50. 


I enclose cheque/ postal ncte/ Money Order for 
Return ‘this order to: 


oe newer soe see eneerse eases onan 


CY 


ee eee ee ae er eaten nearer anoee 


APM MRM MMR MBRRARHEBRRRARA SB A 


POSTCODE: 


Ce ee 


Beever vereeteeon ee en vat 


cea we wwrwrawewaewrwewwenwwrnwwenwaene © wt 


Wilcox Bros. & Barclay 


WHOLESALE MERCHANTS 


Mail Order Office: 
Room 7, 3rd EL, 323 Bourke St, Melbourne 
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NEW RANGE OF RESISTORS, 
CONDENSERS AND POTENTIOMETERS 


WE HAVE JUST PURCHASED THE COMPETE STOCK OF RESISTORS, CONDENSERS AND POTS. OF A LARGE 
MANUFACTURER AND CAN OFFER SAME AT LESS THAN 25 PER CENT OF LIST PRICE. 


The resistors are mainly I.R.C, and Morganite and are in a wide range of values from 200 
ohm, to 3meg. in 4, 1 & 2watt also included are |.R.C. 3watt wire wound 2,200 ohm. 3,300 
ohm 4,700 ohm. etc. 
List price $9.00 per 100 our price $2.00 per 100 post & packing 25c extra. 

he condensers are in most popular makes and include Polyester, Paper, Mica, Ceramic & 
Electrolytic in standard values including 4mfd, 8mfd, 16mfd 300V etc. 
List price $11.00 per 100 our price $2.00 per 100 post & packing 50c extra. 
The potentiometers are all current types and include switch pots, dual concentric, Imeg. 
tandem, 4meg switch, tab pots etc. 
List price $12.00 per dozen our price $2.50 per dozen post & packing 50c extra. 

With each lot of resistors, condensers or pots, we will supply free one new valve type 
FREE 6U7G, 6X5GT, 1T4, 6K7G, or 12AT7. Resistors, condensers and pots are in packs of 
| 100 or 12 and we regret we cannot supply to individual Lists of values or types. 


NEW SELENIUM RECTIFIERS TRANSISTORISED SIGNAL INJECTOR $5.75 
A MUST FOR QUICK TROUBL HOOTING Usi 
pen Selene a ll gy © sine tate a tnone Pod a TWO Transistors” complete with DS actica sheet ant 
$4.75, Post, N.S.W., 7Sc; Interstate $1.00 battery. Post free. | 


As above, 6 or 12 volt, at 2 amp., $2.75. Post, N.S.W., 3S; Interstate, 45c. ee ea aaa 
Transformer for above, $3.75. Post, N.S.W., 35c; Interstate, 45¢. ‘ 


NEW VALVES AT BARGAIN PRICES 


2108 Kiwiveagaiendes Be ATG as disesecnvans 48e 6H6G 6SS7 equiv. 6SK7 85¢ JAIGT ........... 78¢ 
od MEET $1.78 ae rerrrir cere oth SIG okkchinckas Ae 6UIG vvcscccar 48c eG. or - ane 
IDSGT .......... Boe BVA 12 $1000 SKEG Bee: Sern, Shs kena Te AG ae 

Pe ieeiige gree es $1.00 ‘SSA7GT ......... BOG IGT canis tewarsns 3Se 49 9GKB Ow... wa $0e 
KIG | Ba WONG. bun crsic ass a) ares Sti TBAT? asa idiscins S108. VISHT Giese csaas 80¢ 


1KSG 6n8 ; : 12SK8 

IEG ass avian es 40 . A Aveo cae anes 1.80 

mo 2 | Please add postage on all valves. | 1 aaa in 
NEW ENGLISH and AMERICAN TRANSISTORS AT 1/4 LIST PRICE 


Each package of 12 contslas 3 of cach of the following types. PACKET OF 12 FOR $3.00 


Mazda XA101, Equivalent: OC45 R.F. Transistor. De ae a tates RS 
Texas 2N1108. “ O0C44 OSC, Transistor. FOR MANY OTHER 
Texas 2N1111., > OC75 General purpose TYPES. _ 

Texas 2N1110. ” OC45 RF. Transistor. Post and Packaging 20c 


extra. 


joce NEW MINIATURE MOTORS 


&“" Ideal for models, toys, etc. 14 to 3 


New Electrolytic Condensers 


These condensers are miniature pigtail type insulated new 
stock in packets of 12, each pee containing; 3 16mfd 
300 V.W., 2 32 mfd. 300 V.W., 


a ———- volts. 6,000 r.p.m. 39c each or $3.50 
125 mfd. 450 V.W. and no | per doz. Post 10c. 


6 low voltage electrolytics. $2.50. NEW MII 3 G ET POWER TRANS $3.25 
Est and packing 206 extr®, fon a prim. 240v, Sec 225 x 225 with 6.3v Fil. Winding, 
NEW IMPORTED 4” P.M, SPEAKERS 30mA 240v Prim. Fil. Winding. Postage: N.S.W. 25e; 
Available with a 4 or 16 ohm voice coil. $2.00. (Sh-% 10v: Mec SER ee Poe NEWe ake 
Post and ackin 30c extra. : Interstate 60c. 


NEW 240V) ELECTRIC. MOTORS AR 


i ti ¢ ‘ ingl r 
3300 R.P.M. can be sup: 4 xtends to 36in, each section can be used singly for ca 


OF portable 2. 6 we 85 20 48 44 ws $1.50. Post 20c. 
ieee 4 we its manos _ SINGLE TELESCOPIC Aerial 12in extends to 33in. 60 


anism, Size 33” x 23” x ins cents .Post 10 cents. 


34”, including spindle. ~~ WEW B.S.R. TAPE DECKS 


: eno? ese new 3-speed B.S.R. Decks are fitted with a digital 
g 2.15 ’ counter and will take 7in spools, 2 Track, $35, 4 Track 
plus 60c. postage. ; 


PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 


SUITABLE FOR USE WITH THE COLLARO OR B.S.R. TAPE DECKS 


Using 3 silicon transistors as featured in October Electronics Australia complete with kit of eo Ts 
parts including transistors mono $7.50, stereo $13.00, 240 power suppl for above $7.00. “tg Ve pe, 
pled e ec O for pick-up or tape heads. 


4 oteaieter io het oeperennneaiaioets 


NATIONAL RADIO SUPPLIE 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 
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NEW TRANSISTOR 8 KIT SET 


SPECIAL PURCHASE ENABLES US TO OFFER THIS KIT SET AT $24.00 
penierenisaiecirayeh sate 


Eight transistors. 

Magnavox 5X3 speaker gives excellent fidelity. 
High sensitivity, suitable for city or country use. 
Heavy duty battery for economical operation. 
Modern design, plastic cabinet with gold trim. 

Dial calibrated for all States. 

Available in colours of off-white, red, black or light 


Mee Nett ete ae 


DIMENSIONS areeh, 
9” x 5” x 3” DEEP. Post & Packing extro. N.S.W. $1.25, interstate $1.75. 


NEW TRANSISTOR CAR RADIO 


New transistor six car radios with R.F. stage, of Aust. manu- 
facture using A.W.A. components and transistors. : 
Available in manual or push-bution models with dial calibrated [ | 
for all Australian States. 3) ee Sel) on Ce 
Supplied with speaker (5", 6", 5". x 7" OR 6" x 9") and locke J%% © “A ggeet eee 
down aerial. . Se ar sai 
MANUAL MODEL eee eeeeeenee $43.00 
PUSH-BUTTON MODEL ........ $48.00 


Post and Packing N.S.W. $1.50, Interstate $2.50. esate arth. °"Pledte “state “type required. 


NEW TRANSISTOR SIX PORTABLE KIT 


AT LESS THAN HALF PRICE 
(DESIGNED TO SELL AT OVER $60.00) 


Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
patden ac Atal timber case with attractive gold metal front panel. By using heavy duty batteries it is 
—— economical to operate and is ideal for portable use or that second set. Complete kit of 


, es parts is supplied with full instructions. 
$23.75 Post and packing N.S.W., $1.25—Interstate, $1.75. 


, 


NEW 25 AND 35 WATT. P. A. AMPLIFIERS 


THESE AMPLIFIERS ARE SUITABLE FOR INSTALLATION IN CLUBS, SCHOOLS, RESTAURANTS, HOTELS, 
FACTORIES, ETC., WHEREVER THE AMPLIFICATION OF SPEECH OR MUSIC IS REQUIRED, 


25W $61.00 SPECIFICATIONS 35W $71.00 


Nominal power 25 or 35 watts. @ Inputs two microphone 
and pick-up or radio with separate controls and mixing 
facilities, @ Tone control. @ Microphone sensitivity 
6MV. pick-up or radio 15S0OMV. @ Frequency response 
30 to 18,000 CPS. @ Output impedance Line output 
(100, 166, 250, 500 ohms) or can be supplied with V.C. *, 

output (2, 3, 7, 8, 15 ohms). @ Dimensions Ilin x 6in AMPLIFIER WITH 


STANDARD x Sin, Weight 25W 23lb, 35W 26lb. BASS and TREBLE 
AMPLIFIER SEPARATE BASS AND TREBLE CONTROLS | CONTROLS 


All amplifiers can be supplied fitted with a separate tone control stage with separate bass and treble controls 
and stand-by switch at $5.00 extra. ; 
All amplifiers are too heavy to be sent by parcel post so can be sent by air freight or rail or road transport. 


FREIGHT EXTRA. 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 
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STAR Double Conversion 


Amateur Communications Receiver 


pr anst® 


SR-550 
$209.50 


7 BANDS 1.8 MHz to 54 MHz 


The SR-550 is a. communications receiver designed specially for SSB, CW and 
AM reception on amateur bands from 160 to 6 metres. Careful design and 
construction give good stability and sensitivity and all the most wanted 
features required for amateur communications are included for ease of opera- 
tion and first-class results. At its low price the SR-550 gives exceptional value 
for money. 


FEATURES: 


amateur bands from 160 to 
metres. 

Direct reading linear type dial with 
ey tuning rate for ease of tuning 


Excellent stability through careful 


@ Complete coverage of all seven @ Built-in 3.5MHz crystal calibrator 


(crystal included) provides check 
points at the lower end of bands 
80 to 10 metres and on 52.5MHz 
on 6 metres, Zero adjustment 
control on front panel. 


i | @ Product Detector for SSB/CW. 
ice nesen on fame A insta * ” Diode Detector for AM 
oscillator with cathode follower. : . + : 
Volta e regulated power supply. @ Mp ahi BFO. Noise Limiter. S 
TOOK Hs gives. Ba te @ Power output, 1 watt. Impedance 
rejection on all bands. 4 or 8 ohms. 
Second IF of 55KHz for high @ Power supply, 220 to 240 volts 50 
selectivity. Incorporates four-posi- Hz (50 watts). . 
tion bandpass filter, having band @ Dimensions, 385 mm. wide, 185 
widths of .5, 1.2, 2.5 and 4KHz at mm. high and 255 mm. deep. 
60db down. @ Weight, 8.5 kg.: 


TUBES: 6BA6 RF Amplifier, 6AU6 
6BE6 2nd Mixer and Oscillator, 2 x 6BA6 IF Amplifiers, 6EA8 Product 
Detector/BFO, 6AL5 Detector/AVC/ANL, 6BM8 AF Amplifier/Output, 
VR-105 Voltage Regulator, 6AU6 Crystal Calibrator, Solid State Power Supply. 


STAR SR-550 Communications Receiver .. 
MATCHING SPEAKER SP-22 
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1st Mixer, 12AU7 Local Oscillator, 


$209.50 
$15.95 


s° ee ee ee oe ee ee ee 


ee ee 


(Prices include Sales Tax) 


SEND REMITTANCE WITH ORDER FOR IMMEDIATE DELIVERY 
ANYWHERE, 


ELECTRON TUBE DISTRIBUTORS PTY. LID., 


Inc. LAFAYETTE ELECTRONICS DIVISION 


15A WELLINGTON STREET, WINDSOR 3181 
VIC. 51-6362. 
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Amateur News—cont. 


The Y.R.S. examiner, G. McLucas, was 
also present. 

For those who wish to obtain informa- 
tion on the activities of the various clubs, 
the following club leaders may be con- 
tacted:— 

Gympie: C. King, 35 Louisa Street. 

Bundaberg: R. Evans, 26 Power Street. 

Clontarf: C. Taylor, 68 Georgina Street, 
Woody Point. 


C.E.G.S.: F. Chapman, 17 Shaftsbury 
Street, Ekibin. 

Proserpine: L. Bell, P.O. Box 290, 
Proserpine. 


xenon: B. Bennett, ¢/- Yeronga High 
School, Villa Street, Annerley. 


Ipswich: J. Bognuda, 12 View Street, 
Woodend. 


Mackay: R. McLay, 42 Nelson Street. 


Maryborough: T. Svenson, 280 Lennox 
Street. 


The Gap: R. Goleby, 284 Payne Road. 


St. Columbans: L. Boccabella, 899 
Brunswick Street, New Farm. 


Mongop: M. C. Elliot, St. Judes High 
School, hth New Ireland, P.O. Kayi- 
eng, 


SOUTH AUSTRALIA 


During Show Week in Adelaide in Sep- 
tember, the Elizabeth Amateur Radio Club 
staged a display of Youth Radio projects 
completed by some of the junior members. 
The display was held in a city bookstall 
and attracted considerable interest. 


The club held its second visitors’ night 
on October Sth. 


Elementary and Junior grade examina- 
tions were held at the Elizabeth, Port 
Augusta and Port Pirie clubs during late 
September and October and the results 
should be available next month. 


WESTERN AUSTRALIA 


The Youth Radio Club superintendent 
of the Western Australian Division, 
W.1LA., Rev. Bro. J. Morgan, VK6RT, 
reports that there are nine very active 
clubs in that State. The first girls’ club 
has recently been formed at the Presen- 
tation Convent, Mosman and another 
girls’ club may be formed at Bedford in 
the near future. | 


Book Reviews 
(From page 155) 


general theoretical and applied nature to 
make the book of considerable potential 
ig to anyone seeking a reference in this 
eld. 


The book is divided into five. main sec- 
tions, of which the first three are almost 
completely general in treatment; these are 
titled General Considerations —- Basic 
Differential-Amplifier Configuration for 
Linear Integrated Circuits -— Integrated- 
Circuit Operational-Amplifier Configura- 
tion. The fourth. section is more specific, 
dealing in depth with the RCA linear ICs 
and their applications, but even here there 
is plenty of quite general material which 
would be equally applicable to the devices 
of other manufacturers. The final section 
gives the full specifications and outline 
data of all devices in the RCA linear IC 
range. 

In short, a well- at pepence) 39 introductory 
text and desi erence on linear ICs, 
and one whic haa d be of interest both 
to students and hobbyists and to the prac- 
tising. circuit designer. Particularly so if 
the latter intends to use RCA devices 


‘Our copy came from Amalgamated 
Wireless Valve Co. Pty. Ltd., who advise 
that copies may be obtained from all 
major book stores and also from their 
own offices in the various States. (J.R.) 


World's Longest-running DX Program 


The world-renowned ‘‘Happy Station’ programs of Radio 
Nederlands with compere Edward Startz celebrates its 
fourteenth birthday this month. 


Edward Startz, the versatile compere 
of the program, has been with it since 
its inception in 1928, when it was broad- 
cast by PCJ at Eindhoven, Holland, to the 
world. pxcept for a break during the years 
of World War II, the program has been 
heard continuously ever since. 

Soon after the conclusion of hostilities 
it returned as a regular Sunday feature of 
Radio Nederlands. The normal World 
Service of Radion Nederlands is on the air 
six days a weéek in foreign languages, 
but on Sunday is replaced by the Happy 
Station program except for broadcasts in 


tch. 

Edward Startz returned to Holland in 
1928 after wandering over the face of 
the earth. In that year he was appointed 
announcer and commentator of the 
experimental Philips Station PCJ. Except 
or the war years, he has been broad- 
casting paging 4 ever since. His famous 
slogan “Kee ouch With the Dutch,” 
his equally famous “Nice Cuppa” and his 
styling of his audience as WLHF (World’s 
Largest Happy Family) are but three 
typical examples of the flashes of origin- 
ality which have made Eddie Startz’s 
program so popular. Able to speak in 
seven languages, and possessing a know- 
ledge of many others, he has no trouble 
in identifying the station in his 100- 
minute program each week. 

The Happy Station program is broad- 
cast on Sunday on Radio Nederland trans- 
mitters as follows: 


GMT KHz 
0600-0720 9715, 6020 
0730-0850 11945, 9525 
1430-1550 21480, 17810 
1600-1720 21570, 17810 
1900-2020 17810, 1173 
2030-2150 17810, 9715, 6020 
2200-2320 17810, 15320, 6020 


LATIN AMERICAN SIGNALS 

Signals from Central America and South 
America are still being heard in the 
late afternoon and late evening periods 
of listening. Some information on recent 
reception is supplied by Dene mea 
Bryan Clark, and Mike Highley, all of 
Wellington, ‘and their observations are 
supported by our own listening. 

CHILE: Radio Yengay, Santiago, with 
the call CE965 has been heard on 
9650KHz with a program in Spanish at 
1115GMT. At 1130GMT, the station has 
a program in Italian. 

ECUADOR: Radio Zaracay, Santo 
Domingo, is using 3390KHz and the call- 
“ HCOTI. Signals from the station are 

fair level in New Zealand around 
O700GMT. The station has been heard 
asking for reception reports in an an- 
nouncement in English. 

P Radio Horizonte, Huanuco, 
callsign OAX3V, on 4785KHz, has been 
heard closing at OSO0GMT. _ Radio 
Tropical, Tarapoto, with the call OAX9E, 
is using 4935KHz and has been received 
around 1130GMT with frequent identifi- 
cation. Radio Lima, Lima, with the call 


OAX4G and using 6190KHz, has been 
heard around OS510GMT to as late as 
O555GMT. Radio La Cronica, Lima, is fre- 
uently heard on 9520KHz, identifying as 
AX4J at O600GMT. Radio Atlantida, 
Iquitos, has the call sign OAX8K 
and is heard on 9625KHz to closing at 
0458GMT. The station suffers interference 
from Radio Canada on the same fre- 
uency, and broadcasting its Northern 
rvice. 
URUGUAY: CXA3_ Radio Ariel, 
Montevideo used 6075KHz and is heard 
with fair signals in Spanish at 1030GMT. 
VENUZELA: YVOT Radio Junin, St. 


Cristobal. has been heard as late as 
0S515GMT, generally with Gospel 
programs. 


WINDWARD ISLAND: The Windward 
Island Broadcasting Service at St. George, 
Grenada, is using 21690KHz for its trans- 
mission to Britain. Reception has been 
fair in New Zealand up to sign-off at 
2245GMT. 


KOTA KINABALU ON 4970KHz 

The Radio Malaysia ___ transmitter 
in Sabah has a new identification. The 
name of the capital of the territory has 
now been changed from Jesselton to 
Kota Kinabalu, and this is now being 
used to identify the broadcasts on 
4970KHz. According to a recent verifica- 
tion card, Radio Malaysia now operates 
on the following frequencies: 

Penang: 4970, 4985, 7300, 7200, 
9515KHz. 

Kuala Lumpur: 4845, 5965, 6025, 6135, 
7110, 9660, 9710K Hz. 

Kuching: 4835, 4950, 5037, 7145, 7160, 


7270K Hz. 


ec ee cco 9 ee SRNR ALCS GR SR 


Edward Startz with his famous 
“nice cuppa.” 
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Kota Kinabalu: 4970KHz. 
Voice of Malaysia, Kuala Lumpur, is 
heard on 6175, 11900, 15280K Hz. 


AFRICAN SIGNALS 
Some signals from the African area 


have been re pee by readers, while 
reception of : Pa of the world by 
Robert Shepherd of Glen Iris, Victoria, as 
hs orted to the Radio Australia 


session also makes for interesting 


ioaul 

BW ENDA: Radiodiffusion Nacional at 
Kigali has been heard on 6055KHz at 
1800GMT. News in French is carried at 
1800GMT and then light music follows. 
The station is using the power of 10K W 
on this frequency. 

BOTSWANA: Radio Botswana, 
Gaberones, has been heard on 3356KHz 
at fair level at 1830GMT. The signal is 
blocked at 1900GMT by ORTF at 

Noumea, cpening on 3355KHz. 

BURUNDI: Radio Cordac, Bujumbura, 
has moved to 4895KHz and has been 
heard from around 1630GMT with its 
gospel programs. The station previously 
used 4920KHz. Best reception was at 
ee interference being 
ater. 

MALAGASY: Radio Malagasy has been 
heard on 3288KHz and has been received 
at 1650GMT. News in French is at 
1700GMT, a commentary follows at 
1715GMT and then music at 1730GMT. 
Full identification was given at 1730GMT. 

MALI: Radio Bamako, Mali, on 
4835KHz, has been heard with native 
music from 1845GMT. A _ French identi- 
fication was given at 1900GMT, then 
another poeren of native music followed. 

ETHIOPIA: Radio ETLF, Addis Ababa, 
is using 1425KHz, and has been heard 
opening in French at 1900GMT. 


SOMETHING FOR NOTHING 


We plan to run a series of items on 
material which is available free to readers 
from organisations throughout the world. 
These pamphlets cover a wide range of 
subjects and are issued by Government 
organisations as well as_ international 
shortwave broadcasters, and they will 
further enable a reader to understand and 
enjoy better reception. This month we 
feature publications from the United States 
available free upon request. 

From the Federal Communications Com- 

mission, Post Office Department Building, 

Washington D.C.: 

INF Bulletin 2-B “Broadcast Primer,” 

28 pages on the history of broadcasting. 

Pp lets; ABCs of the FCC; Radio 

Station Frequency and Equipment Lists; 

Publications and Services; Educational 

TV: CATV Systems. 

From the Superintendent of Documents, 

Government Printing Office, Washington 

D.C. 20402: 

Price list, “Radio and Electricity,’ No. 

82, 17 pages listing pamphlets available. 
From the Post Office Department: 

WWYV. Publication 236, 16 pages, from 

National Bureau of Standards, Wwy, 

Boulder, Colorado 80302. Also’ Bulletin 

35, with frequency and explanation of 

geoalerts. U.S. Navy VLF Time Stations- 

List, from U.S. Naval Oceanographic 

Office, Washington D.C. 

From the Post Office Department: 
Country list and postal rates, 12 pages, 
POD Publications 51, from Post Office 
Department, Washington Dic, 
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Do you havea circuit fora 68uF/3V mouse? 


Meet Alice. She tried to make 
history. Tried to polish off one 

of our new TAG tantalum 
Capacitors. (It would take her 
weeks to get through a 
conventional electrolytic 
capacitor). TAG looked just 
right. Sort of mouse size. And 
that’s the point: where space is 
limited, or if minlaturisation is 
your aim, you'll find one tiny TAG 
capacitor will do the same job as 
the normal electrolytic type. 
Actual size is about the same as 


AN 


a match head. Just small enough 
to save you a lot of sweat. 

And time. Ana money. We have a 
free booklet that tells you all 
about TAG. To get your copy, 
simply contact: Des Connors, 


Components Division, Standard 
Telephones & Cables Pty. Limited, 
Moorebank Ave, Liverpool, N.S.W. 2170. 
Phone Sydney 602.0333 or phone Alan 
Brodie, Melbourne 480.1255, Canberra 
49.8667, Bob Heelan, Brisbane 
47.4311, Grahame Eime, Adelaide 
51.3731, Roy Down, Perth 21-6461, 
Noel Pettifer, Newcastle 61.5172, 

Bill Norris, Wollongong 27974. 


world-wide telecommunications and electronics 


ASSOCIATE 
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(actual size) 


TAG Tantalum Capacitors 

3 to 35V., 0.1 pF to 100 pF, 
.30” to .38”, 

—§5°C. to +85°C. 
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MELBOURNE ON 15140KHz 

Radio Australia in Melbourne is using 
the new frequency of 15140KHz for its 
broadcast from 0900-1400GMT. This fre- 
quency replaces 15390KHz. The station 
at this time carries the East Asia and 
North-West Pacific Service, with the power 
of 10K W. 

The Radio Australia relay transmitter 
at Darwin is expected to come into 
operation this month and it will rebroad- 
cast Radio Australia programs from this 
new transmitter site. 

Radio Australia is using the 13 metre 
band as follows: 


GMT KHz Area 
0100-0800 21540 S. and S.E. Asia 
0515-0615 21740 S. and S.E. Asia 
0100-0300 21740 N. America 


ENGLISH FROM PYONGYANG 

Radio Pyongyang in North Korea has 
transmissions in English on several fre- 
quencies outside the allocated bands. 


GMT KHz Area 
1900-2000 6540, 7580 Africa 
2000-2100 6540, 7580 Europe 
0800-0900 6540, 15520 South Asia 
1100-1200 6480, 7580 

1400-1500 6480, 7580 


8FWS MOVED TO 6185KHz 


The Radio Republic Indonesia station 
at Manokwari, West Irian, has made a 
frequency move from 3365KHz_ to 
6185KHz. The station, which has the 
callsign 8FW5 and the power of 500 
watts, has been heard at 1000GMT with 
local Indonesian music. At 1130GMT we 
heard full station identification and then 
a music program of Western and _ Indo- 
nesian music continued to 1200GMT. The 
station suffers some interference from 
Latin American _ signals adjacent 
channels. 


VOA RELAYS FROM MONROVIA 


The Voice of America relay base at 
Monrovia now provides one of the easiest 
signals to receive from the African 
continent, with its transmissions to North, 
Central and South Africa, and with pro- 
grams in English, as well as many African 
dialects. The transmitters are located out- 
side Monrovia, Liberia. 


on 


GMT KHz KW 
2000-2400 3990 250 
0555-0800 6035 50 
1350-2400 6035 50 
0515-0755 6180 50 
1815-2100 7135 250 
0600-0800 7175 250 
0255-0600 7195 250 
1815-2400 7195 250 
0215-0730 7280 250 
0000-0100 9530 250 
2115-2400 9530 250 
0600-0730 9735 250 
0245-0730 9750 250 
0455-0800 11740 250 
1345-2000 11970 n} 
0555-0800 15130 250 
1645-1800 15320 250 
1345-1830 15360 250 
2155-2300 15370 250 
1345-2215 15445 250 
1700-1800 17740 250 
0730-0830 17780 250 
0815-2100 17830 250 
1315-2215 17875 250 
2145-2300 17890 250 
0715-0845 21520 250 
1330-2100 21670 250 


RADIO NIGERIA SCHEDULE 


Radio Nigeria at Lagos is frequently 
changing its schedule and transmission 
frequencies and the latest schedule from 
the Propagation Section of Radio Nigeria 
now lists the services from Lagos as 


follows:-— 
English 
GMT KHz 
0545-0730 15155, 21455 
1500-1600 7275, 9690, 15255, 21455 
- 1700-1900 - 97275, 9690, 15255, 21455 
2100-2200 7295, 9690, 11900, 15255 
French 
1900-2000 7275, 9690, 11900, 15255 
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NEW SCHEDULES OPERATING 


PAPUA, NEW GUINEA STATIONS 
A new verification folder has been issued by the Australian Administration 
. popus, New Guinea which gives complete details on all stations operating 
at the moment. 


GMT KHz Watts Call Location 
0600-1300, 2000-2200 3385 . 10,000 VLOBR Rabaul 
0615-1230, 2000-2200 3335 10,000 VL9CD Wewak 
0700-1200 3245 250 VL8BK Kerema 
0645-1200 3305 10,000 VL8BD Daru 
0700-1200 2410 250 VLICG Goroka 
0730-1200 2450 250 VLICH Mt. Hagen 

~ 0700-1200 3235 250 8 Samarai 
0700-1200 3322 2,000 VLOBA Kieta 


The addresses of the stations are as follows: 


Radio Rabaul, P.O. Box 71, Rabaul, New Britain, New Guinea. 

Radio Wewak, P.O. Box 65, Wewak, New Guinea. 

Radio Kerema, Gulf District, Papua. 

Radio Daru, Western District, Papua. 

Radio Goroka, P.O. Box 146, oroka, Eastern Highlands, New Guinea. 

madis Mount Hagen, P .O. Box 162, Mt. Hagen, Western Highlands, New 
uinea, 

Radio Milne Bay, P.O. Box 6, Samarai, Milne Bay District, Papua. 

Radio Bougainvil ¢, Kieta, Bougainville Island, New Guinea. 

The Administration has recently announced plans to establish a broad- 
casting station in the Morobe district toward the end of 1970. This will 
comprise studio and SW transmitter facilities operated by the Administration 
to serve the Morobe district and an A.B.C. medium wave station to serve 
Lae. The project would be a substantial one, according to a report from 
the Administration. 


VOICE OF AMERICA ON 11 METRES 
The Voice of America is scheduled to carry programs in the 11-metre 
band as follows: 


Transmitter and Area 


GMT KHz 
2130-0230 25620 Delano to Far East 
1300-2400 25800 Greenville to West Africa 
1145-1630 25800 Tangier to South Asia 
1245-2100 25950 Greenville to Africa 
2145-0145 25990 Dixon to Far East 
1145-2145 26040 Greenville to Africa 


NEDERLANDS USING 11 METRES 


Radio Nederlands in Hilversum, Holland, is now using the new 11-metre 
band frequency of 25610K Hz for some of its transmissions to this part of the 
world e times of transmissions of the new frequency are as follows: 


GMT KHz 


0730-0750 (Sunday) 25610, 21570, 6020 
0800-0820 (Sunday) 25610, 21370, 6020 
1000-1120 (Sunday) 25610, 21570 


Language 

“Dutch by Radio” 
“Dutch by Radio” 
Dutch 


1130-1150 © 25610, 21480, 6020 Dutch 
1430-1445 (Tues., Fri.) 25610 English 
1530-1550 25610, 17810 Dutch 


1530-1545 (Tues., Fri.) 
1600-1620 (Sunday) 


25610, 17810 


English 
25610, 21480, 6020 “Dutch by Radio” 


1600-1620 25610, 21505 Dutch 
1600-1615 (Tues., Fri.) 25610, 21505 Spanish 
1700-1720 (Sunday) 25610, 21480, 6020 “Dutch by Radio” 


25510, 21480 


STOCKHOLM ON 11790KHz 
A_ new frequency for Sweden is 11790K Hz, to replace 15445KHz for the 
English program to the Far East from 2245 to 2315GMT. Radio Sweden is also 
using several other new frequencies and the major changes are as follows: 


1705-1720 (Tues., Fri.) Spanish 


GMT KHz Area Served Language 
2245-2315 11790 Far East English 
0830-0900 11765 South Asia Russian 
1400-1430 21585 South Asia English 
1900-1930 11705 Middle East English 
1230-1300 21690 Africa English 
1900-1930 15240 Africa . English 
0330-1400 11705 North America English 
(West) 
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RADIO NEDERLANDS EXPANSION 

Some additional news on the establish- 
ment of two new relay bases by Radio 
Nederlands in Hilversum, Holland, has 
been given in a recent broadcast. 

A relay base in Madagascar is under 
construction and will have two 300KW 
transmitters. The station is expected to 
begin to relay Radio Nederlands programs 
in 1970 and will beam these to Australia, 
New Zealand, Indonesia, India, Pakistan, 
and South and Central Africa. 

The other relay base, now nearing 
completion and due to open before the 
end of the present year, is at Bonaire, 
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in the Netherlands Antilles. Two trans- 
mitters of 300KW will be at this relay 
site also. Programs will be beamed for 
reception in North, Central and South 
America. 
BRUSSELS USING 15420KHz 

A new frequency has been put into 
use by Radiodiffusion - Television Belge, 
Belgium, in its short wave services. Two 
new 250K W transmitters are being tested 
and we presume the new 15420KHz outlet 
is being used by one of these. The station 
opens transmissions at 2115GMT with 
announcements in Dutch and French. 
These indicate transmissions to Africa are 
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on 15330KHz, to North America on 
17860KHz and to South America on 
21520KHz. Program includes news in 
Dutch after the opening of the broadcast, 
but by 2200GMT interference is consider- 
able on this new frequency. 


HCJB’S DX PARTY LINE 
Radio Station HCJB, Quito, Ecuador, 
has its DX Party Line program on_ the ; 2 ‘ 
air for world wide reception at the follow- relay station of the Voice of America 
ing times and frequencies: at essalonika now carries the pro- 


Aes grams of the Greek National Broad- 
17885, eet SEG, ZOE NEA,, on casting Institute on 791KHz, at 0430- 


P 0630 and 1005-1700GMT. All other 
To North America, Tuesday, 0230GMT, feat: : : 
on 15115, 11915, 9745KHz. transmissions on this frequency are re 


: lays of the Voice of America, from 
To South Pacific, Wednesday, 0930GMT, 1700 to 2230GMT. On short-wave, the 
on 15325, 11915, 9745, 6050K Hz. 


transmitter has the power of 35KW, 
The station now has two types. of and is on the air as follows: 


FLASHES FROM EVERYWHERE 


EUROPE 


GREECE: Radio Athens is now heard at 
111SGMT in English, 1122GMT in 
French and at 1128GMT in German 
on 7290 and 9605KHz. The 5OKW 


signed by the Chief Engineer of the 
Somali Broadcasting Service, Farah W. 
Sindaco. 


ASIA 


NORTH VIETNAM: Radio Hanoi, using 
7416, 10224, 15018KHz, has been heard 
with a new transmission. The former 
French transmission at 2000GMT is re- 
placed by English from 2000 to 2030- 
GMT. The station has also been re- 
ceived in this area in English at 1000 
to 1030GMT when using 11760K Hz. 

KUWAIT: Radio Kuwait has continued 
to carry out test transmissions on its 
new high-power short-wave transmitter. 


acknowledgment cards for Msteners. “4 GMT KHz The most recent frequency to be used 
irae digs ag a Tic abet Meat pon 1455-2230 5995 is 11900KHz, heard at 1745 to 1815- 
listeners, but this is not a fully confirmed 1250-2400 7205 GMT, wih announcements in English 
pe Ae Fee a we ee ee 2000-2030 7290 and Arabic. The station was requesting 
peri con ile Sfoquency and ie of 1800-2230 9530 reports from listeners to P.O. Box 397 
reception, requires the listener to list six 1555-2200 9540 Kuwait. ’ 
ele nen. Tie seperti er 1455-1800 11790 PHILIPPINES: FEBC, Manila, has been 


date, name of station, time in GMT, 
frequency in KHz or wavelength, name 
of program, and three items from the 
listening period. The station issues a series 
of cards showing HCJB studio and trans- 


noted at O900GMT when they announce 
that they are using 15440, 15300, 17810 
and 21515KHz. English continues on 
11890, 17810 and 21515KHz, and Chi- 
nese on 15300 and 15440KHz. 


AFRICA | 


SIERRA LEONE: Radio Freetown, using 
4820K Hz, is now being heard on the 


mitting facilities. 


SHORTWAVE ANYONE? 


For those who may not have already 
discovered it, we would like to call atten- 
tion to an excellent little 17-page booklet 
entitled “Shortwave Anyone?” Compiled 
by L. John Wheatley and the Far East 
Broadcasting Company, it contains the 
following six chapters: 

. What is shortwave? 

. How shortwave works. 

. Hints to good shortwave listening. 

. How to get the most from your 
receiver. 

. Aerials. ; 

. How to make reception reports. 

If you are at any time reporting to 
any of the FEBC stations, notably KGEI 
or FEBC Philippines, you may care to 
request a copy. Its price is 30 cents per 
copy or 2 IRCs. The address is FEBC, 
P.O. Box 2041, Manila, Philippines. 


VERIFICATION FROM ANGOLA 

A verification card has been received 
from Emissora Official at Luanda, Angola 
(Portuguese West Africa), confirming 
reception on 4820K Hz. The station address 
is C.P.1329, Luanda. The present schedule 
is as follows: 


An @Wroe 


GMT KHz KW 
0745-1655 11925 75 
0500-1655 9535 10 
0500-0000 7235 10 
0500-0745 4820 10 
1855-0000 4820 100 
1655-0000 3375 10 
1930-0000 1412 1 
0500-0000 1088 10 


W.A. RECEPTION 


Signals received in Western Australia 
give a different picture of reception from 
Africa for listeners in Eastern Australia 
and New Zealand. Dallas McKenzie, of 
South Perth, W.A., supplies details on 
ae of his reception. 


Zz 
3380 Malawi heard in English at 2307- 
GMT announcing that the “M.B.C. 
now starts one hour earlier Monday 
to Saturday.” Signs off at 2307GMT 
3396 Rhodesia in English at 2000GMT. 
4820 Radio Angola at 2335GMT in Portu- 


uese. 
4890 Senegal at 2345GMT. ; 
4945 Springbok Radio signs over to Radio 
South Africa at 2100GMT. A veri- 
fication received shows that Spring- 
bok Radio has a different card from 
that used by R.S.A. 
705 Radio South Africa at 0230GMT 
with news to North America. 


following revised schedule: Saturday and 
Sunday, 1710-2100GMT: Monday to 
Friday, 1710 to 2030GMT. The station 
will now be difficult to hear, due to the 
use of the same frequency by Radio 
Angola with 100K W. 


ETHIOPIA: Radio Voice of the Gospel 
is now heard on the new frequenc 
of 17815KHz at 1230-1300 with a relli- 
gious program in Mandarin. This is a 
test transmission, directed to China. 


SOMALI REPUBLIC: Mogadiscio has 
again established its transmitter on 6095- 
KHz, noted at 0330 sign on and with 
English at 1730-1800. The station con- 
firmed reception with a card which is 


LDM-810 
GRID DIP METER 
; 


: 
$ 
# | 


MODEL LDM-810 


WILLIAM 


AFGHANISTAN: Radio Kabul has been 
heard with a transmission to Europe on 
15165KHz. A program in German is on 
the air at 1730GMT and from 1800- 
GMT the transmission is in English. 
The station has confirmed reception, 
and indicates that a reply coupon is 
necessary these days to get confirmation 
of reception. 

CEYLON: Radio Colombo in Ceylon is 
using 15230KHz with English from 1400 
to 1S30GMT. Another frequency, 11800- 
KHz, has been heard in English at 
1800GMT. 


(Continued on page 180) 


The LDM-810 “LEADER” Grid Dip 
Meter has been designed for quick 
checking of circuits and components 
in radio receivers, transmitters, an- 
tennas and a host of other electronic 
equipment. 


Using a 6CW4 Nuvistor in a stable 
Colpitts oscillator circuit the unit 
covers a frequency range of from 2 
Mhz to 250 Mhz with six well con- 
structed and protected plug-in coils. 

It features a large 310 degree cali- 
brated dial, edgewise 500 micro- 
ammeter with a polished aluminium 
scale backing for easy observation of 
“dips,” an internal neon oscillator to 
generate an audio frequency of ap- 
proximately 1 Kz for RF alignment 
when the function switch is in the 
appropriate position. In alternate posi- 
tions of the function switch the unit 
can operate as an unmodulated RF 
oscillator or a diode detector. A phone 
jack is also provided for the monitor- 
ing of AM signals with a pair of high 
impedance headphones when the func- 
tion switch is in the “diode” position. 


Price $47.75 


(Post Paid) 


WILLIS & CO. PTY. LTD. 


430 ELIZABETH STREET, MELBOURNE, 3000 
Telephone 34-6539 
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7 oN AMPLIFICATION 
Ba 


Cc >: COMMUNICATION 
Se i = rEctRanick 


Pe De De Re Pte De te te te PHONE 51-3845 


WEEKENDS & AFTER HOURS 98-5956. 


136 VICTORIA ROAD MARRICKVILLE — 51-3845 


LOUD and CLEAR 


C.T.3 30 20K. OPV 


ey 3,000, 6,000, A.C. Volts 6, 
120, 600, 1.200. D.C, Current 
06-6, 60, 600mMA. Resistance, 6K, 
600K, 6meg,, 60mesg., D.B. minus 
20 to plus 62. 5 Ranges. Specially 
suitable for transistor use, 


€.T.500 20K.OPV 


D.C, Volts, 2.5, 10, 50, 250, 500, 


1,000. A.C, Volts. 10, $0, 250, 
$00, 1,000. D.C. Current, .05, 
§.50, ese praatalee, 12K, 


3.25 
KAMODEN—100B 


100,000 O.P.V, 
D.C. Volts, .5, 2.5, 10,50, 250, 


500, 
A.C. Volts, 25, pe 50, 250, 500, 
Mils., .01, 2s. 2.5, 25, 280, 1D.A. 


Res., 20K, 200K, 2M, 20M:OHM. 
DB minus 20 to plus 62. § Ranges. 


$29.75 POST 1.00 
P.T.34 1000.0PV 


D.C. Volts, 0, 0 50, 250, 500, 
A.C. Volts, 0, "10, 50, 250, 500, 
1-100-500 RESISTANCE, 


"$5. 50 Post 50c 
200H 20K.OPV 


D.C; Volts, 5, 25; 
Current, 


250mA, Resistance, 
Capacitance, 2 D:B. Ranges, 


$10.95 Post 50c 


ALL PRICES NET, INC, S.-TAX. 


PANEL METERS 


EDGE METERS, tmA. 
Scaled V U.S. 
Tuning eee al 


. %in to 3¥%in. 
FROM $3.25. 
Send for full list. 


HI-FIDELITY TWIN 
CONE SPEAKERS 


Aust. made. 8 or 16 ohms, 
6in $9.00 12in .. $11.78 
Sin $7.50 Postage: 
8in .. $9.00 N.S.W. 50c. 
10in .. $10.75 Interstate 80c. 
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MINIATURE P.A. AMPLIFIER. 
15 WATTS OUTPUT. 
Multi Match Ferguson O.P. trans- 
former input for crystal mike and 
ae with Sorel mixing. 


. EL.84 output 22 42.50 
30 Watt. As above, EL34 
$57.50 


40 Watt. As above, EL.34 
. . ee vf ee * ee $85.50 
60 Watt. As above, 6DQ6 
P. $105.50 
LINE OR VOICE COIL. 
TRANSFORMERS 
MULLARD HI-FI RANGE 
5/10 with pre amp base and treble 


boost. Ultra Linear output $46.50 
5/20in, As above .. .. $70.50 


P, A. SPEAKERS 


8 WATT 
8in Units in Waterproof 
Projection Horns. 
15 Okn Voice Coils. 


In Double Ended Flares. 
Duolateral Coveruge. 


@ 
Line Output Transformers to suit. 
° extra, 


DYNAMIC 
MICROPHONES 


Model DM 108. 
Imp. 50K with Switch. 
Freq. Response 
100-10,000 c/s. 


e 
Model DM-401 
with switch, 


$8.9 


Floor Model MIC 
Stand 2 Section 
Adjustable. Heavyweight, 


Table Model. 


Sin Gorse Neck, $5. 


mann thee nme 


4 CHANNEL 
TRANSISTORISED 
MICROPHONE MIXER 


Specs, High imp, input, Gain. 
Approx. 3DB, Max. input sig. 1 
volt max. output sig. 1-3-volt noise 
ratio —-60DB. 9-volt operation, 


$9.95 
TAC ROMRIEN? 


we 


ACE, scaled for 
5.7 9K ve wa Beers 


With Dwell Angle . $23.75 
HN 


240-derrce Circular Movement. 
Scaled 6K or 8K... , 

Standard Scale, 6 or 8K $19.75 
Postage N.S.W. 50c. Interstate 75c 
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@ “Outdoor Sports @ Clu 


@ Fetes @ Clubs’ a Parties 


@ Fairs a. Byltgins Bice es ae Parks © 


You 


ade nile ecntalinna unit, 


COMPLETE with extension microphone lead ONLY $59.00 


REVERBERATION 
UNITS 


Latest design to guit organs, stereo, 
guitar, any hi-fi equipment. 


9 


Post 35c. 


CO-AXIAL SPEAKERS 
C.S.-20. 8” 


16 ohm. Cross over, 
Frequency range 
20,000 cycles. 
Rated 8 Watts. 


$15.95 


12in 20 Watt. 
As Above. 


$27.75 
eer 


3,000 
40 to 


Vi. 
cycle, 


2,000-20,000 Response. 
20 Watts Power. 
Sensitivity 110 dbw. 
Weisht 1%lb. 


$8,95 


~ STEREO RECORD 


CHANGERS 


Latest Model, 4-speed. 


td] 
De Luxe Model. 
machined and balanced. 
turntable. Ceramic 
cartridge, 


$34.00 


Post N.S.W. $1.28. Interstate $1.75. 
De Luxe Model 
with mechanical cueing device. 
Calibrated stylus, Pressure control. 
Adjustable counter balance. 
Two spindles. 


ELAC 190 


4-Speed Changers, Ceramic pick-up 


Fully 
Heavyweight 


HI- Fl “STEREO 
HEADPHONES 


8-OHM. 
Range 25¢ to 17K.c. 


Post 35c. 


| SIGNAL GENERATOR 


NEW SPEAKER 


fo $28 Fae oe 

one $28. 50 

Post.» N.S.W., 1863 state $1.25, 
LEADER L. SG. 11. 


V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 


Spec. AC.V. Imv.—300 Vrms. 10 
ranges . Accuracy 5 cps—~ 1 2m¢c, 
plus-minus 2db. 10 cps-1 me, plus- 
minus Idb. 20 cps-250 KC., plus- 
minus 0.2dB. 
dB. Scale: 40-30-20-10.0, 10.20, 
30.40, 50 dBm. 240 V.A.C, 


MODEL TE-65 
V.T.V.M. 


DC. V. 0-1.5-5- 15- 50-150-500-1,500 
V. Rms. AC.V. 0-1.5-5-15-50-150- 
500-1,500, V Rms. 0-1.4-4-14-40- 
140-400-1,400-4,000 V. P.P, 
Resistance RX10.100, te .10K, 
.100K., 1M, .10M, Decibel-—10db, 
minus-plus 65aB, 
0 V.A.C, 


$43.75 


TECH. P.V. 58 $40.50. 


ORGAN KEYBOARDS 


49 Note. Complete with 
Switching System, 


e 
13 Note Pedal Claviers, 
complete with Switches. 


$39.95 


Special: Semi-finished Stromberg 
Organ Cabinets to suit above. 


Organ Stools $14.50 


SPECIALS 

8 or 15 ohms. 
2in $2.78 Sin x 3in $3.30 
2M%in $2.78 6in x 4in $3.50 
2M%in $2.85 7in x Sin $4.25 
econ ao 9in x 6in $5.95 

n : 
Postage: 

qn a dee | NASW, ae. 


4in x 2in $3.30 Interstate 40c. 


NEW RECORDING 


Most popular brand. 

3in Correspondence .... 50c 
3in. Mylar L.P. 300ft .. $1.08 
34%in Mylar D.P. 600ft $1.25 
Sin Mylar L.P. 900ft $2.50 
Sin Mylar D.P 1,200ft $3.15 
5*%in Mylar L.P. 1,200ft $3.15 
5¥%in Mylar D.P. 1,800ft $4.70 
Jin Mylar L.P. 1,800ft $4.70 
Jin Mylar D.P. 2,400ft $6.25 
Jin Mylar T.P. 3,600f 

Jin P.V.C. 1,200ft ..... $2.50 


Postage N.S.W. 15¢. 
Postage Interstate, 23:2, 


MULLARD 
MAGNAVOX 


BOOKSHELF 
ENCLOSURE 
Maple, Teak or Walnut 
Complete $24.75 
SUPER BOOKSHELF 


36.75. 
Post: N.S.W. 30c. a $1.00. 


CABINET: 
R. H. BOOKSHELVES $11.56 
MULLARD $10.95 
BOOKSHELF UNITS 


6in 8in 10in 3 12in 


$27.75 $33.50 $35.50 $36.50 


GUITAR 
AMPLIFIERS 


10-Watt, Two-Channel, with Twin 
Cone Speaker .. $53.85 
14-Watt, 4 Inputs, Bass and Treble 
Boost. 2 Twin-Cone Speakers, $63 
17-Watt, Four-Channel, Bass and 
Treble Boost. a Twin-cone 
Speakers .. $76.25 


35 WATT 


4-Channel, Bass and Treble Boost. 

4 Twin-Cone Speakers .. $109,058 
Vibrato with foot control and 2 
Ahad controls for frequency and 
aa $10.5Q extra on above 
models. 


14 plus 14 WATT 


With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9 x 6 Woofer 
Speakers. Two 9 x 6 Twin-Cone 
Speakers. 4 Channels. Bass and 

reble Boost. Foot Vibrato control 


included. 
‘ $163.50 


SLAP gent ae BASS GUITAR 
40- TY AMPLIFIER 

4 Input Chanecis Bass and Treble 

Boost. Two 12in Radial Beam 

Perfect reproduction on 


$159.75 


PIGGY BACK 
GUITAR AMPLIFIER 


30 Watt ae ee ea <a 
45 Watt ee eo oe e 
, $119.78 


4 Inputs. " ‘Bass and Treble Boost. 
Teee if required, $10.50 extra. 


ELECTRIC GU ITAR 


Pickup Units . ae peg 
Accordion Pickup ‘Units ne § 
lage Pickup Units .. $1.95 


FUZZ BOX 


FUZZ BOX E, AND A. AUG. 


WIRED AND TESTED, 


$15. 
Post,, 78¢, 


REVERB UNIT 


COMPLETE with AMPLIFIER. 
E.A, October issue. Kitset $39.95. 
Wired and fested, $41.95 Ss, 


15-INCH HI-POWER 


SPEAKER 
30 and S50-WATT RMS, 
Speciatly designed for Guitar, 


Organ, S 59.50 


INTER. COM. UNITS 


2 Station ‘Transistorised 


4 Station, including Master 


“MYERS” 


AUTOMOBILE STEREO 


TAPE PLAYER 


12 VDC. 
3. + and 8 track cartridges can 
be played. Automatic starting and 
selecting, 12 silicon transistors, 
Freq. response. 70-10,000 cps, 
Tape speed 354” per sec. 


9.50 
240 VAC model available, nent 
P.U, or radio input. .. .. ; 


® J 


PLAYMASTER 106 
AND 107 


Feb. and “Oo Elect. Aust. 


WIRED AND TESTED $94.75 
107 


WIRED AND TESTED $83.75 


CHANGER 
PLATFORMS 
Teak Finish, 
PERSPEX DOMES 
Fits All Current Models. 
MINIBOX 
SPEAKER CABINETS 


Teak or Walnut Finish. 
Takes Magnavox 6in Speaker 
and 3in Tweeter. 

All One Price 


$8.25 


Post. N.S.W. 65c., Interstate $1.00. 


T. E, 46 
RESISTANCE- 
CAPACITANCE 


Bridge and Analyser. 
Capacity 20 pf to 2,000 mfd. 
Resistance 2 ohm to 200 megs. 

Also fests power factor, leakage, 
impedance, transformer ratio, insu- 
lation resistance to 200 megs. at 


Indications by eye and meter. 


$49.75 


lt amp operation. Size | | 


TEST EQUIPMENT 


WIDE BAND OSCILLOSCOPE 


5 Meg. Bandwidth Push-pull vertical and horizontal 


Amplifiers, 8 positions, high peo 
hy uency Compensated on al] posi 


vertical Amplifier, 
ons, Calibrated .02 


00 volt. Hard time base, 20 cycles to 75K. Latest 


" crleae R.C.A. circuitry. 


3 inch $102.75; 


Complete with probe, 


G-inch $118.75 


119 STEREO 
TAPE ADAPTER 


Suits all Playmaster Stereo sampli- 
fiers and others that accept crystal 


Kitset _ sees . $79. 00 


TAPE “PLAYBACK 
KITSET 


BSR deck with parts for transistor 
pre-amp and circult. 


0.0 
Post $1,28 a oh $2.00 Inter- 
Easy to build. NHLFI quality. 


TAPE DECKS B.S.R. 


2% Track, 3% Ii.p.s. 


4 Track, 3 Speed 
St 


240v a C. POWERED 
SOLID STATE STEREO 


18 Sancleice 7 aa per channel. 
Inputs for Tape. Mag. P. 
Ger, P.U. Radio en 
Frequ, Range 30c to 20KC. 
Max cpt tag J 3 MV. 
Speaker matching 4 to 15 ohms. 


A.2C, STEREO 
AMPLIFIER 


§ WATTS PER CHANNEL. 
Valve Unit. 240v A.C. 
toput oe for Crystal and Ceramic 

Radio and Auxiliary, 

Output for 4, 8, 15 ohms. 

Cross talk better than si 
Sensitivity 50 MV 


e 
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Ae Wired and wee. a 


PLAYMASTER 
15 


The new solld state Gereo-Amp- 
lifer, Apr wae e ‘ 


et " 
Pre-am to sult magnetic 
cartridge .. .. ;. . 412,00 


UA 41A 20-20 


SOLID STATE STEREO 
20 watts per channel. Inputs for 
tape, magnetic and ceramic P,U 
Tuner and aux. Teak cabinet. 


VALVE TESTER 


Tests all yalves, diodes, rectifiers, 


checking filaments, shorts, Merit on 
direct reading. -bad_ meter. 
Complete with tube chart. 


Post.. N.§,W.,» 25c; I’state, $1.25. 


Checks, Nu ihe roi Compactrons, 
etc. 
$34.95 
Post: N.§,.W. 28c: I’state $1.28. 


G,D.0. UNITS 


Lender 810. 6-Band, 2 Mes to 
260 Meg Nevistorised, 240 V.A. 


Cc. 
Operation, Modylated, Calibration. 


Accuracy 2 per cent, 


41.50 
T.E. 18 Lafayette. 8 Bands, 
K.C. {to 260 Megs. 
operation, 


$39.50 
NA. W., $0c; V’state, 
Transistorised, 7 B 
360 Ke to 270 Megs. 


360 
240 ~V.A.C 


18¢, 
and, 


AUDIO GENERATOR 
ie Luxe Pie a gs 
+ ¢ps-— e 
Pee ORC. Output voltage, 
TV o Bipw bd 
pedance 1000 ohms. ‘Ace. § per 
—_ Pointe — than 2 per 
ent. 4-range attenuation. 
V1, 1/10, 1/100, 1 1/1K. Printed 


circuit. 42.95 
SIGNAL INJECTOR 


Transistorised. Fountain pen-sized 
Unit for Signal Tracer in Radio, 
TV and Amplifier Service. 
$8.78, Post, 25¢c. 


TRANSISTOR AND 
DIODE TESTER 


E,A. August, '68. 
Wired and Tested, 


KIT SET $48.00 
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A FEW DROPS 
IS {all it takes! 


Just a few drops to all 
electrical contacts can free you 
of your switching troubles 


SERVISOL applied to contacting surfaces 


gives a lasting and protective film, removes 
loosened deposits almost instantaneously, 
resulting in, and maintaining, low and 
noiseless contact resistance. 


SERVISOL HAS NO SUBSTITUTE 


It is contained in a distinctive can which 
has a unique spout stowed internally. 
Surfaces which otherwise may be awkward 
to treat physically can be reached using 
the spout. 


SERVISOL can be used effectively for: 


@ Variable @ Turret tuners 
capacitors @ Noisy volume con- 
@ Valve holders trols and all con- 
and pins tacts in the elec- 
@ Relay contacts trical andelectronic 
@ Switches fields 


SERVISOL is World wide . . . used by all 


leading manufacturers of Radio, Television 
and Electrical Equipment. 


Price: SOC 1 pint tin 
PLUS SALES TAX IF APPLICABLE 


Supplies may be obtained from your 
Electrical Wholesaler. 


Distributed by— 
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jacoby, mitchell & co. pty. Itd. 


469-475 kent street, sydney. 26-2651 


WAIVQIFIE VINA, s.auiv WALES AP VUE Wy Uo 
11940K Hz, is reported to be received in 
North America at 1600GMT. The pro- 
gram is in English, and the station 
leaves the air at 1630GMT. The same 
program has been noted on medium 
wave on 790K Hz. 


SARAWAK: Radio Kuching has_ been 
heard on two frequencies in the 41- 
metre band by Bob Padula of Mel- 
bourne. The frequency of 7145KHz 
which replaced 7270K Hz has been heard 


QUNUULEQOGOOODECUDULOSHVNORDONREANOUADNDEDERUGHDUGROROROENUCRARCHANUGaGeRNDCoRUceRRECReREsaseCeCntN 


NOTES FROM READERS should be 
sent to ARTHUR CUSHEN, 212 
Earn St., Invercargill, N.Z. All times 
are GMT. Add 8 hours for Perth, 10 
hours for Sydney and 12 hours for. 
Wellington, All frequencies in KHz. 


SUUCNUGUURUNEAAGNUEGNGCOUTUAAUGUEUEUOEGULAOURUOAEROOGGUROEAUAEAAUOONUAOUARAAEANODSNCoNeRAsoNNastoeR 


in vernaculars at 1030-1130GMT. An- 
other frequency, 7160KHz, has been 
heard with English commencing at 1100, 
but with poor signal. A Chinese pro- 
gram precedes this. 

CEYLON: Colombo is noted on two 
channels in the 60-metre brand. At 
1630GMT, 4870KHz heard. at good 
strength with a request program in 
English and some commercial announce- 
ments. The other frequency, 4900K Hz, 
has been received with programs in 
Sinhala at the same time. 


BROADCAST BAND NEWS 


NAURU: A letter from the recently 
established ‘Radio Nauru” indicates that 
the station operates only on medium wave, 
on 1320KHz, with a power of 130 watts. 
The antenna is a 150ft vertical radiator 
in the centre of the island. Transmissions 
are designed purely for local reception, 
although the station has had reception re- 
ports from Ocean Island, which is some 
190 miles distant. Test transmissions have 
been in operation since July 8, mainly to 
train the inexperienced Nauruan studio 
staff, who are said to have responded well 
to this new field of work. At present, pro- 
grams contain a high proportion of re- 
broadcast material, but the intention is to 
include progressively more locally conduct- 
ed sessions. Broadcasts are in the English 
and Nauruan languages. On Saturdays 
there is a special program in the Gilbert- 
ese, Ellice and Chinese languages. The 
schedule is as follows: 


Monday-Friday, 1930-2200, 0000-0730, 
0730-1000GMT. 

Saturdays, 1930-2200, 0000-0730, 0730- 
1130GMT. 


Sundays, 0600-0900. 


The transmission from 0000-0730 is a 
direct rebroadcast from Radio Australia. 


AUSTRALIA: According to a report in 
“B and T,” a group of 20 Alice Springs 
business and professional men is preparing 
a submission to the Broadcasting Control 
Board, seeking a radio licence for the 
area. Prelimary disscusions have been held 
and steps taken to register a private com- 
pany to apply for a licence. 

Further plans for new stations and 
changes of frequency have recently been 
announced by the Australian Broadcasting 
Control Board. The proposed new commer- 
cial stations are as follows: 


KHz Call Location 

930 4 -— ee i Queens- 
and. 

1220 5— Port Lincoln, South 
Australia. 


Frquency changes for ABC stations are 
as follows. 


680 6BS Brusselton, Western 
Australia (from 
760K Hz). 


720 6WEF Perth, Western Aus- 
tralia (from 690KHz), 
850 6CA Carnarvon, Western 
Australia (from 720- 
KHz). | 


When writing to us:-— | 
 @ Please give your name and full postal address, including 
the State and Postcode. 


@ Write the above information clearly or, for preference, 
print it in block letters. Your co-operation will facilitate 
delivery of replies by mail, where such are called for. 


CONVERTER: I am interested in space 
research and would like to see you. pub- 
lish a converter capable of converting 
incoming signals of about 20MHz and 
108MHz down to a frequency capable 
of being received by a 40 metre band 
receiver. May I suggest that you could 
also publish a series of articles on track- 
ing and decoding satellite signals? (B.R., 
aryborough, Qld.) 

@ We have published several shortwave 
converters which could receive the 20MHz 
signal and convert it to a signal you 
could. receive on a normal receiver. 
Similarly, you could modify one of our 
144MHz designs to be able to receive 
the higher frequency. However, in both 
cases your problem is going to be de- 
coding the information when you do re- 
ceive it. We cannot help you at present 
either with this problem or that of track- 
ing the satellites. 


DEAD LETTER: A letter addressed to 
Mr V. Quittner, Inagara Crescent, Mount 
Waverly, Victoria, 3149, has been _ re- 
turned marked, “Street unknown Mt. Wav-. 
erly, 3149.” Would Mr Quittner please 
= gat us with the necessary address de- 
tails. ; 


TAPE RECORDER REVIEW: I note 
that ? -model 2 > tape recor- 
der will soon be on the Australian market 
and I was wondering if you plan to re- 
view it in your journal. From American 
magazines, it appears to be the perfect 
combination of all the best features of 
modern tapé recorders. I enjoy your maga- 
zine very much. (I.L., West Ryde, N.S.W.) 


@ Whether or not we run a review 
depends primarily on whether the distri- 
butor takes the necessary initiative. Space 
and time available for trade, book and 
record reviews is more than fully taken 
up with material which is voluntarily sub- 
mitted and there is neither the need nor 
the scope at present for us to seek out 
specific items; in fact, it would only 
produce an embarrassing surfeit. From the 


rest of your letter (not reproduced) it 


certainly sounds like a comprehensive 
design but due allowance should be made 
for over-enthusiasm in the advertisements. 


SIMPLER CRYSTAL SETS: I have found 
that, by connecting a germanium diode 
across a Jam eer and then connecting 
it to an aerial and earth, I can get the 
local station 4WK. When that goes off 
the air, I can hear 4GR, which is about 
50 miles away. One of my friends has a 
crystal set that will operate a loudspeaker, 
audible about 12 inches away. Another 
can hear television on his crystal set. 
(D.H., Warwick, Qld.) 


@ There is nothing unusual about an ~ 


untuned crystal set picking up 
radio signals but it is a matter of circum- 
stance whether the signals are heard all 
together or whether one is heard to advan- 
tage over others. The idea of tuning is 
to take some of the chance out of recep- 
tion and to provide a facility for more 
efficient reception of perhaps more than 
one station, even when others are operat- 
ing. : 

If a crystal set is operating efficiently 
and the signals happen to be strong 
enough, the rectified energy may, on 


occasions, be strong enough to be heard 
via a sensitive loudspeaker. Again, crystal 
sets may sometimes respond to short-wave 
or television signals, if they happen to be 
strong enough to get through a tuning 
circuit which is usually resonant on the 
broadcast band. Thanks for your sub- 
scription. Your copy of “Electronics Aus- 
tralia” will come to you through the post 
from now on. 


MODIFICATIONS WANTED: I have 
been reading “Electronics Australia” for 
quite a while, and recently became a 
subscriber —- a move I most certainly will 
never regret. Could you tell me briefly 
of modifications to a portable radio to 
make it suitable for use in a car, or could 


you give me details of any back-num- 


bers containing such modifications? Some 
readers have expressed dissatisfaction with 
the record reviews, industrial articles, and 
are in favour of more constructional 
articles. In my opinion, more such articles 
would lead inevitably to an exhaustion of 
ideas. In any casc, the non-constructional 
articles are essential to those wishing to 
keep abreast of technical developments. 
Do you know of a dictionary or textbook 
of technical terms and _ abbreviations, 
especially units used commonly in circuit 
diagrams and coding systems of various 
components. (M. T., Cairns, Qld.) 


@ Thank you for your’ comments, 
M.T. An ordinary battery portable is a 
rather poor kind of receiver to use in a 
car. Because it has an inbuilt aerial, it 
picks up its. signals from within 
the vehicle, where there is a maximum of 
ignition interference and a minimum of 
signal from the wanted station. Connect- 
ing the set to an external car aerial may 


help somewhat but, unless the receiver has 
some rather special input circuitry, the 
signal transfer is inefficient and the loop 
aerial still gathers in a lot of interference. 
Connecting the receiver to the car elec- 
rical system may only make matters worse 
even assuming that there are no difficulties 
with supply voltage and polarity. Another 
point is that portable receivers have 
rather limited power output and’ ‘may not 
be able to over-ride the wind noise :in a 
car travelling at speed. A few receivers 
have been designed especially for the dual 
role and these work well but, with ordi- 
nary portables, it is largely a matter of 
doing the best you can but not expecting 
too much. Ignition suppressors may help 
to minimise ignition noise. A number of 
dictionaries and similar books have been 
published and most’ leading technical 
booksellers could probably advise you on 
the most suitable. Our Basic Radio Course 
includes much of the information you are 
seeking—copies may be obtained through 
the Information Service for $1.60 includ- 
ing postage — and we also published 
an article listing the common circuit sym- 
— a October, 1962 (copies are 20c 
each. 


EXPOSURE METER TESTER: I write to 
add my support to others for an exposure 
meter tester. I might also ask whether 
you would consider as a future project a 
15-17W per channel stereo amplifier to go 
with the Playmaster 112 Control Unit; 
your efforts so far have been confined to 
10-12W units. Recently, I came across 
reference to a 3-way amplifier system 
which substituted for a straight amplifier 
feeding cross-over networks. Perhaps you 
might care to comment. (B.H., Ryde, 


@ We have been looking quite a lot at 
ideas for photographic projects but close 
examination makes most of them much 
less attractive than at first encounter. It 
would be possible to write a long article 
on why seemingly simple approaches are 
neither simple nor reliable. If we can 
come up with photo-electronic circuitry 
that is really worthwhile, we will. The 


"ELECTRONICS Australia’ Information SeFrViC@ sui: 


As a service to readers “ELECTRONICS Australia” is able to offer: (1): Photographs, dye-line prints 
and other filed material to do with constructional projects and (2).A strictly limited. degree of personal- 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
REPRINTS: For a 20c fee, we will y circuit data, as available from our files. The amount 
of data available. varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving, material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for circuit data will be answered more speedily if the 
circuits are positively identified and the is not complicated by questions requiring the atten- 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 
PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from SOc plus 8c postage for a 6in x 8in glossy print. addition, metalwork dye-line prints are 
available for most ae pe for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wi ; 
BACK NUMBERS: A fairly good selection is available. On issues up to 6 months old there is a sur- 
charge of 5c. On issues from seven to 12 months old the surcharge is 10c. Over 12 months, it is 
20c. Package and postage is 10c extra in all cases. 
REPLIES BY POST: This ision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
i Pi agth vig ig lenge ged w penta letters to which a postal reply is required; the in- 
clu an extra does not entitle correspondents to special consideration. 
OTHER QUERIES: Technical queries which fall outside the of “Replies by Post” may be sub- 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be ans by telephone. ) 
COMMERCIAL EQUIPMENT: “ELECTRONICS Australia” does not maintain a di of com- 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there- 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 
REMITTANCES: These must be in a form oe in Australia. Where the charge may be in 
, is recommended. 


doubt, an open cheque, endorsed with a limi 
ADDRESS: All uests for data and information, as set out above, should be directed to The Assist- 


ant Editor, ONICS Australia,” Box 2728 G.P.O., Sydney, N.S.W., 2001. Othe : 
dence should be directed to The Editor. on aie 75 
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“HUGHES” AIRCRAFT 


GEARED MOTOR $5.50 
Post 50c. r, h.p. geared motor 
made by Hughes Aircraft Co., 
U.S.A. for fee ne ammo. belts to 
un turrets. as 2. sprockets 
urning at approx. 100 R.P.M, ‘‘A 
little power baby’’ with many 
uses; including turntables, small 
winch, etc. For 24/32v. D.C, use 
‘(works perfectly on 1l2v.). 


Electric Motors& 


$16.50 


(Pack, freight $1.50). Made by 
Bendix’, U.S.A, 24/32 volt 0.C, 
and also available in 12 volt D.C. 
(Advise which type.) 3,000 r.p.m. 
under load, fully ball-bearing; 
made for heavy duty. 1" long 
shaft for pulley. Near new. 


G’teed 3 months. Govt. cost $140. 
Use as }, hia Ideal AR Sg 


3”’ pulley $1, 


100 R.P.M. GEARED 


MOTOR $11.95 
PACK, FREIGHT 75¢ 


Sh.p. 24/32 volts D.C. (works 
perfectly on 12 volts). Has two 
shafts 3?'’ x 3’' each side of 
gearbox. Complete with two slip- 
on 3’’ dia. sprockets. ‘‘A little 
power baby'’ with tremendous 
torque. Great for drills, post 
hole boring, small winch, etc. 


Amazing offer! 


an if ‘ Be! 


BRAND NEW BARGAIN! 


Freight $3. Huge purchase allows 
this terrific offer. Unit comprises 
1 h.p. TAS brand 2-stroke petro! 
motor, belt-driving an American 
2,400 g.p.h. all-metal centrifugal 
pump. A precision-engineered 
motor with main bearings, heavy 
ray ball bearings; long life, 
nickel-chromed cylinder; precision 
forged steel con rod; magneto 
ignition; governed speed. Yhis 
motor is unrivalled for long 
trouble-free service, Pump has 1” 
inlet, 3” outlet and is salt-water 
Algal (will not rust or corrode). 

hole unit is mounted on steel 
base and will Po to over 50ft. 
head. Supplied with instruction 
book, parts list and set of tools. 


we Full 3 MONTHS GUARANTEE 

wk COMPLETELY PORTABLE 

%& SPARE PARTS ALWAYS IN 
STOCK 
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MOTORS AND GENERATORS. 


“TREMENDOUS SAVINGS WITH THE WORLD’S MOST FAMOUS NAMES IN PUMPS, - 
QUALITY GUARANTEED at DIRECT DISPOSALS 


DIRECT O&SrOSAl> 


MAIL ORDERS: DIRECT DISPOSALS 


36 HELEN ST., VALLEY, BRISBANE, 
QLD. 4006 1 snors ariseane. PH. 5 4833) 


¢, 


BATTERY CHARGERS 


, : / 


e Charges 6V and 12V Batter- 
ies overnight @ ot 4-amp. 
charge rate @ 12 months 


written GUARANTEE. 

Top quality! Top performance! A 
fantastic direct deal from top 
manufacturer. They are usually 
sold at $30.00. Finest quality 
components; steel case. Charges 
6v. and 12v. batteries from 
240v. A.C. mains. Complete with 
fuse, ammeter, long lead with 
alligator clips for battery ter- 
minals and fong fiex with 3-pin 
plug. Units are brand new in 
carton and have passed strict 
electrical authorities test. 

Use also for electric fences and 
electric model trains. post $1. 25¢) 


Magnificent 


“Cutler 
Hammer" 
TOGGLE 
SWITCHES 
75¢ (Post pack 10c.) 
4-pole 3-way  (3-position) 
pane! switches (centre off). 
| Made for U.S. Govt, at a cost 
of $5.00 @a, Luminous tip on 
switch, 


Solid silver contacts. 


Size 13" x 1)" x 2” high. 
Handles 10 amps. at 12 of 
24/32 volts D.C. Ideal for 


panels, control boards, etc. 


HALF-PRICE SPECIAL 
HI-Fl RECORDING TAPE 


BRAND NEW! 
Fantastic purchase of ‘‘Mylar'' 
professional recording, computer 
tape (the best money can buy). 
Famous 3-name brand (one we 
can’t mention due to huge price 


reduction). Silicone jubrication, 
Suits ali tape recorders, hi-fi 
and stereo. Selling well under 
half price. Post 10c each. 

3 gan. oo. . , 65¢e 
5” 600° ........... $1.80 
7° 1200"... $2.50 


Also long play 52" 900 ft.— 
$2.25. 7 18 ft, om $3.25, 
Post 10¢ ea, 


NIFE BATTERIES—95¢ 
(Pack, despatch and post 10¢ @a.) 
Brand new! Nickel iron, spill- 
proof, leak-proof celis— 
Lasts forever, 4 A.H.,1.2_ volts. 
Sizes 34" x 34" x 1, Couple 
together for any voltage-—— 
superb for spotlights, lamps, 
bells, flash equipment, etc. 
Set of 10 gives 12 volts 4 A.H. 
$7.95 (Pack post $1); Set of 5 for 
6 volts, 3.99 (Pack post 50¢), 


Large size 1.5 volt 18 amps. 
hours: 8" x 4" x 2’’ $2.75. Post 
75c. Set of 6 for 12 volt $290. 
Freight $4. Set of 4 for & volt 
$10. Freight $2.50. 


| free. 


Famous 
200 H Model 


20,000 aay g 
OHMS ima § 


MULTIMETERS 


$3.75 fff] f= 


Extremely sensitive 20,000 ohms | 


complete with full instructions 
and probes. Post free. 

RANGES:—~- D.C. VOLTAGE: 5-25- 
50-250-500-2.5K (20,000 ohms per 
volt). A.C. VOLTAGE: 10-50-100- 
500-1000 volts (10,000. ohms per 
volt). 0.C. CURRENT: 0-50 UA, 
0-2.5 MA, 0-250 MA. RESISTANCE: 
0-6K, 0-6mg. (300 ohm and 30K 
at centre scale). CAPACITANCE: 
10 uuF to .001 uF, .001 uF to 
luF DECIBELS: -20 te +2208 


ACARI AA SHARON NINE tn OLA AANA OMY 
INDUCTION MICROPHONES 
Will pick up sound waves 
from a distance. Has suction 
cap, long cord and piug for 
tape recorder, etc. teks to 
wall or case of telephone 
for recording speech. $1.25 


Famous E.M.I. TRANSFORMERS 
$6.50 


Brand new! These were made for 
the British Admiralty, are tropi- 
calised for indefinite storage. 
Aol 10/0 / 200 / 220/ 340. 
Secon ay 300/0/300 volts at 
150MA. 6.3v. at 3 amps, and $v. 
at 3 amps. Govt. cost $40. ‘ 


TINY ENGLISH SUPER. 
SENSITIVE CONCEAL. 
ABLE MICROPHONES 95c 


Originally made for hearing 
aids. Size 1% x 4", Ex- 
tremely sensitive. an also 
be used as miniature speaker. 
Use for tape recorders, gui- 
tars, etc. At a fraction of 
their original cost. Freight 


4 Transistor, 3 Watt Output 


AUDIO AMPLIFIERS $7.95 
Fresh 
tion brand new 


1967 current produc- 
cartons 
with instructions, Specially 
designed to provide a come 
Clete and reliable basic unit 
for portable gramophones, 
radios, Intercoms, tape record- 
erg, P.A. systems, etc. Latest 
printed circuit design suitable 
for 3 to 15 ohm speakers. 
For use with 9v._ transistor 
radio battery. Frequency’ re- 
sponse 150-10,000 c-s, A pair 
are ideal for stereo. € 
oniy 3" x 2”. 


Now 4 AMP 3-18 voit 

SELENIUM RECTIFIERS 

Current engin make. Brand new. 
Converts A.C. to D.C. $1.50. 
post 25c. 2] AMP. 85c (Post 15¢). 


PHI 1 GEREN IETS TE A MRE TEENA TENE MIU A ROAST OY 


English 240 voits te 14.5 volts 
11 amps stepdown transformers. 
Made “COSSOR”. Weight 16 
Ibs, Rail freight collect, $11 


GUARANTEE 


Exclusive Release... 
FAMOUS AMERICAN 
«. THOMPSON 1,000 G,P.H. 


ELECTRIC PUMPS & 
MOTOR $15 


the world’s most famous manu- 
facturer of pumps. This is the | 
second release of their pump and 
motor produced at a Govt. cost 
of $100 each, 

Pump and motor only, $15.00. 
Housing, $3.50; Foot Vaive, $1.55; 
Adjust, Rheostat, $3.75. Pack, 
despatch and freight on pump 
and motor, only 50c. 

@ TERRIFIC BUY — U.S. Govt. 
cost $100 ea. @ AIRCRAFT 
QUALITY — neoprene seal, fully | 
ball bearing non-corrosive hous- 
ing and impellee @ CONTINUOUS 
DUTY MOTOR — sealed, ball-bear- 
ing brush motor @ PUMPS ALL 
LIQUIDS -— water, kero, petrol, 
diesel, fuel, etc. (1"' outlet pipe 
for hose). @ LASTING QUALITY 
— sealed unit, corrosion and ex- 
plosion proof. Electric motor is 
for 24/32 volts AC/DC (perfect 
on 12 volt) and draws only 5 
amps. Will shift 1,000 ph at 
15 p.s.i., 800 g.p.h. at 5 head. 
On 24 volts pump will lift 40ft., 
less on 12 volts. If primed or 
with foot valve, will suck 20ft. 
then lift 20ft.; less on 12 volts. 
Pump can be bolted to side of 
tank or drum or used with im- 
peller housing with angle base 
which has threaded inlet for 1’ 
waterpipe. Use pump as water 
pressure system for taps — have 
on/off switch (0c) near tap. 


Adjust. rheostat 7'’ long accur- 


ately controls output of pump 0 
to 1,000 g.p.h., $3.75. 
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CENTRIFUGAL PUMP 
A real scoop! Direct purchase 
and top quality. 1°’ inlet. .1” 
outlet (0.0.) corrosion proof (salt 
water proof), all metal centrifu- 
gal pumps. Capacity up to 5,200 
g-p.h., pressure up to 46 P.§,!. 
Heavy duty bearings gives pump 
smoother running and long life. 
Handles heaviest loads ang high- 
est speeds -- designed to pass 
solids such as sand, silt, dirt, 
etc., without damage. Heads to 
9Oft., suction lift to 25ft. A 
bargain never before offered in 
Australia. Spare parts always 
available. Full 90-cay guarantee. 


Foot vaive for 2"" pipe $1,55, for 

1” $1.85 (Post if separate 2G¢} 

+ soa OH SBT iicecav ccs: $1.85° 
(Pack, post $1.) 


ce tien 4 . iTsie O ; 
New, Army Tank Aerials $2.75 
S-piece, 12ft. coppered spring 
steel, Rail freight collect, Mount- 
ing base to suit. $1.75. 


ANSWERS TO CORRESPONDENTS—continued 


idea of using separate amplifiers for 
diflerent parts of the audio spectrum is 
quite an old one but, equa’: one that 
can easily be over-rated. One of the 
characteristics of modern amplifiers is the 
very low order of intermodulation distor- 
tion which can be achieved and there 
would mages be little to gain by using 
multiple amplifiers. It may be possible to 
provide more elaborate separation filters 
early in the system but the advantages of 
so doing would reed to be proved before 
one could justify using six amplifiers 
rather than two in a stereo system. The 
idea of achieving low output impedance 
into all loudspeakers sounds a lot more 
impressive than it really is. An ordinary 
system already provides it where it is 
really significant, namely in the 
bass region adjacent to the natural reso- 
ance of cone and enclosure. Your request 
for a higher power transistor amplifier has 
been noted. 


AMPLIFIERS WANTED: Could you 
please supply me with information about 
audio amplifiers? I would like to know 
what is available in the way of guitar 
amplifiers of about 10 watts output, or 
stereo amplifiers of about 6 watts per 
channe! with a frequency response of 
from 20 to 20,000Hz. I desire to make 
am amplifier of reasonable quality. I 
ided to write to you for information 
on amplifier kits of the above description. 
I would like either distributors’ addresses 
18 pees of these amplifiers. (R.C., Tatura, 
Ce 


@ You appear to be harbouring a com- 
mon misconception about this magazine. 
We publish desi for amplifiers, etc. 
which we have developed. Some of our 
advertisers then make up kits or sell parts 
for these projects which they offer for 
sale. We are nct in the parts business 
and therefore cannot advise on prices. 
We suggest that you examine the ad- 
vertising content of our magazine to see 
what is available and at what price, We 
have published a number of guitar ampli- 
fier designs in recent years, the lowest 
powered of which has been the 12W Play. 
master 102 Guitar Amplifier of October 
to December, 1962. The most recent of 
our stereo amplifiers which approximate to 
your specification are the all-silicon Play- 
master 115 Amplifier of April, 1967, and 
the valve amplifier, Playmaster 118 of 
July, 1967, We can supply copies of the 
articles describing these projects through 
the Information Service for the usual 20c 
fee. Incidentally, R.C., we had a great deal 
of difficulty reading the name of the 
town in your address. It always helps if 
the mame and address is printed in block 
letters on every letter written to us, It 
ensures that when letters are replied to 
by post the reply reaches its correct 
destination. We have letters returned 
regularly marked “Not known at this 
address” or, alternatively, where the ad- 
dress cannot be located. 


QUVNUSNTUUENNECANRAEESUENAUNANOUACEAENOACOREACSORURETEOOEUACUAOOEUOCONAASRULUN AU ETUAN TTY 
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When writing, please make sure your i 
address is complete, including the } 
POSTCODE. Addition of the latter 
will ensure minimum delay in hand- & 
ling your letter. Also make sure that 5 
your address is legibly written or, for & 
preference, PRINTED, A significant 3 
number of letters are returned to us £ 
each month because the original ; 
address was incomplete or illegible. 
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AIRBORNE ELECTRONICS: There is 
one very interesting side of radio which 
you seem to neglect -~ airborne radio. 
As this is my line I feel it is the most 
interesting and most people are unfamiliar 
with the aids used by aircraft, ie. how 
they work and how the pilot interprets 
the information presented. (D.M., Men- 
tone, Vic.) 


ROUECUESRGEELGERSUGEOCOGQGGLESEOGEHLONSRSESEISS 


we 


@ Although we haven't gone into great 


detail, we don’t feel that we can fairly 
be described as having neglected the sub- 
ject of airborne electronics completely. 
We described the communication system 
used by TAA in September, 1967, and 
the following month published a brief 
accoumt of Australia’s DME system, If 
you or any technically qualified reader 
feels that they could help by writing an 
article describing the operation and use of 
such equipment, we would be pleased 
to hear from them, But please, before 
starting on an article, contact the Editor. 


ENGINE TUNING: If you have not 
already done so, would you give con- 
sideration to publishing an article on the 
design and use of an auto exhaust an- 
alyser and an ignition analyser? In con- 
junction with your excellent tachometer 
and dwell meter circuits, these would 
provide an ideal engine tuning set. 
(B.D.T., Taroona, Tas.) 


@ These are two projects which, although 
requested several times by readers, are not 
in our plans for the present. The analyser 
in particular calls for a key component 
which is not readily available while there 
would also be a problem of calibration, 


PRICE ESTIMATES: Is there any chance 
of you giving an approximate price for 
your projects? I realise that prices vary 
from State to State but a rough price 
should be possible. (LL., Point Cook, Vic.) 


@ This point has been raised by readers 
on several occasions but it is a request 
that involves special problems. Prices are 
subject to wide variation due to area, 
brand of component, margins, discounts 
and whether or not the components are 
considered separately or as part of a 
package deal, lf we added up retail prices 
for ail the components, we would end up 
with a figure which would be unrealis- 
tically high; if we erred on _ the 
side of generous discounts, etc., we would 
become involved in arguments about our 
estimates being uneconomically low, or 
certain advertisers “overcharging ”’ 
Another very real problem is that it 
would be one more last-minute thing to 
cope with before the article could go to 
press and we have enough of these 
already to keep the grey hairs sprouting. 
For the time being, we can’t promise any 
change in the present policy. 


24-HOUR CLOCKS: Your article in the 
June issue suggested that 24-hour clock 
movements were not available. If one is 
content with a spring-driven movement 
there ts available a Venner time switch 
which has a 15-jewel 14-day movement, 
and is a pleasure to look at. I have been 
told that electric versions are also avail- 
able. My mate and I bought two of the 
former type for a dollar each. I under- 
stand they were used in large numbers on 
railway stations for switching on adver- 
tising signs. They were used in Victoria, 
and no doubt in other States. Apparently 
we were luc to get them for such 
a low price, since I understand that the 
new price is around $80. They are avail 
able through government disposals sources, 
though not in large numbers. Anyone will- 
ing to scout around may be lucky. Inci- 
dentally, an electrical contractor friend 
has pointed out that the off-peak hot 
water system time switches are 24-hour 
movements, and should be suitable for the 
job, (H.T.C., Melbourne, Vic.) 


@ Many thanks for your comments 
H.T.C., which we have published for the 
enefit of other readers. As you may have 
noticed, our article brought to light at 
least one commercial 24-hour movement. 
(See “Trade Reviews and Releases” August, 
1968, page 116). It also brought to light 
a supply of ‘Telechron" clock movements, 
which we believed had dried up. (See 


advertisement in the August issue.) All in 


all, the 24-hour clock enthusiasts appear 
to be pretty well catered for at the 
moment. 
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“OXFORD” 


RADIO CHASSIS 


INSTRUMENT 
CASES 


PRINTED AND 
ENGRAVED 
PANELS 


SPECIAL 
METALWORK 


UNNATURAL 
24-32 O'RIORDAN STREET, 
ALEXANDRIA. N.S.W. 
VT UHL 


All distributors carry the 
full range 


VICTORIA: SOUTH AUSTRALIA: 
A. HW. Nichelis & Co.,, cara and Goodman 


$10 Bridge Road, * 
Richmond. 192 Rundle Street, 


Adelaide. 
pOeeT; SUSTERLIA! Guu ARTE. 
Siktrte Fark) irabener 
TASMANIA: 


Homecrafts- Tasmania, 
199 Collins Street, 
Hobart, 


HEATING SYSTEMS 


PTY. LTD. 


24-32 O'RIORDAN STREET, 
ALEXANDRIA, NSW. 


PHONES: 69-3764, 69-7616 


183 


184 


CTS: Volume Controls, Potentio- 
meters and Rotary Switches. 
ROTEX: Embossing Tools & Tapes. 
ELCO/VECTOR: Plugs, Sockets, 
SOTO, Matrix Boards and Kit 
et. 

IPCO: Pyrometric Recorders. 

1.R.C: Carbon Composition, Metal 
Glaze, Deposited Carbon, Metal Film, 
High Voltage and Wire Wound 
Resistors, Single Turn and Multi- 
Turn Precision Trimmers, Silicon 
Rectifiers, Zener Diodes and other 
Semi-Conductor Devices, Fixed At- 
tenuators, Rheostats and Sliders, 
Ceramic Rsk 


HOLD IT! 


Here’s the answer..: 
ONE SUPPLIER 


ONE ACCOUNT 
FOR ALL THESE PRODUCTS 


CONDENSED PRODUCT LISTING 


K.L.F: Pressure and Vacuum Gauges. 


LUMOLITE: Indicator Lamps — 
Neon, fluorescent and filament. 
MAGNETIC DEVICES: Relays and 
Solenoids. 

MURATA: Ceramic Filters, Piezo- 
Electric Tuning Forks, Ultrasonic 
Transducers and other Piezo-Electric 
Devices, Posistors. 

MULON: Micro-Switches. 

N.K.K: Miniature, Sub-Miniature 
Toggle, Lamp Lighted Switches. 


HAMLIN: Reed Switches 
WESTINGHOUSE: IC’s 


(A subsidiary of International Resistance Holdings rer 
THE CRESCENT, KINGSGROVE, N.S.W. 2208. TEL. 50 0111 
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ROBINSON-HALPERN: Transducers. 
ROTOTHERM: Thermometers and 
Temperature Controllers and Re- 
corders, 

SEALECTRO: ‘Press Fit’ Terminals, 
‘Conhex’ Connectors and ‘Sealecto 
board’ programming boards. 
SCOPE: Soldering Tools and 
Devices. 

SCOTCH: Electrical and Recording 
Tapes, 

TELETRON: Plugs, Sockets, Terminal 
Stripes, A.P.O. Type Fuses, Tele- 
phone Plug and Socket, Relays and 
Solenoids. 
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ANSWERS 10 CORRESPONDENTS—continued 


AMPLIFIER WANTED: I am a new- 
comer to this field and I am interested in 
building an amplifier with special attention 
paid to a device to give an echo, and 
any other gimmick which could be in- 
cluded in the unit. I would prefer the 
unit to use transistors rather than valves, 
but this is not essential. (M.H., Black- 
wood, S.A.) 


@ This is a rather vague specification, 
M.H., which makes it almost impossible 
for us to guess exactly what you want. 
We have described a number of amplifiers, 
both mono and stereo, using both valves 
and transistors, which can be used with 
pick-ups, microphones, tuners, tape re- 
corders, etc. We have also described a 
number of guitar amplifiers, using rever- 
beration, if this is what you require. 
Please write again but try to be more 
specific in your requirements. 


MARINE EQUIPMENT: As a_ reader 
since 1943, I cannot recall any articles 
on a direction-finder or other marine 
equipment. I am sure that a great many 
boat owners would appreciate a series of 
small, simple and cheap-to-build marine 
instruments — particularly a direction 
finder on the broadcast band, or marine 
band or both. It would be a particular 
help in Port Philip Bay, where visibility 
is often reduced to a very short distance. 
(A.B., Montmorency, Vic.) 


elt is true that we have not catered for 
this activity. Partly this is due to the fact 
that it is a specialised one, with which 
we happen to have no immediate contact; 
nor has anyone come forward with much 
in the way of a contributed article. An- 
other point is that some items do not lend 
themselves to home construction. A mar- 
ine transceiver is one of these; sounders 
and fish finders are a possible proposition 
for a packaged kit from a_ specialist 
manufacturer but not a good prospect 
for home construction from basic mater- 
ials. A direction finder, maybe ... We 
are also doing some actual work with 
crystal-controlled clocks and this may re- 
sult, ultimately, in a precision instrument 
for weekend navigators. 


MONOPHONIC ORGAN -— PLUS! I 
have been working on an expanded ver- 
sion of the monophonic organ (Dec. Jan 
67-68) with two keyboards, each subdivid- 
ed so as to be served by three UJT oscil- 
lators. I should be able to organise a 
chord in association with each melody 
note. Can the UJTs be fed into one 
flip-flop or will they confuse the thing? 
Can I feed them all into one amplifier? 
If this is too problematical, forget it. Vl 
just experiment. (I.T. Bendigo, Vic.) 


@ It’s a bit difficult to work out exactly 
what you have in mind, but you appear 
to be aiming at a shorter cut than is 
actually possible. The greatest economy 
you can hope for, while retaining any 
semblance of polyphonic playing, 1s_ the 
idea used in the original Stromberg-Play- 
master organ, in which one _ oscillator 
served each three adjacent notes. Use 
fewer oscillators than this and you’ve had 
it! Another general rule is that only one 
tone at a time can be fed to a non-linear 
device, otherwise intermoduation occurs 
with the production of spurious tones. 
Therefore any provision for frequency 
multiplication or division must be on the 
basis of a separate device (or group of 
devices) per tone source. Only after the 
tones are separately modified by non- 
linear devices can they be brought togeth- 
x in a common amplifier for ultimate 
application to a loudspeaker. 


SIMPLE CIRCUITS: After having dis- 
covered your magazine and read several 
ssues, I find too few circuits to suit the 
socket of a boy beginner. (1.M., Beau- 
maris, Vic.) 

@ We've discussed this matter in these 
columns on a number of occasions and 


pointed out the difficulties of describing a 
continuous series of projects which are 
simple and cheap but which are simul- 
taneously legal, safe, technically valid and 
not repetitious. Admittedly, however, we 
may be able to do better than we have 


in the past. One point we would make is © 


that junior radio clubs can fill in some 
of the gap and you would be well advised 
to see if there is such a club in your 
area, which you could attend. 


VLF RECEIVER: I built a one-valve 
VLF receiver described in a U.S. periodi- 
cal (April-May, 1967), adding an amplifier 
stage. The receiver used a TV horizontal 
oscillator coil for tuning, the slug being 
screwed in or out as required. The tuning 
was so broad as to be all but useless. In 
the June, 1968, issue of “Electronics Aus- 
tralia,” a correspondent mentioned a three- 
valve TRF regen. receiver. This would be 
just what I would like to make, but 
considering the trouble I had with the 
one-valve set’s tuning I would like to 
stress the importance of fine tuning. If 
you decide to publish a circuit for a 
VLF receiver, I do hope you will con- 
tinue your excellent practice of giving 
coil details, etc. (M.J.B., Christchurch, 


of e 


@ We have no immediate plans for the 
publication of a VLF receiver, but should 
we decide at some future date to con- 
sider such a design we will certainly heed 
your comments. 


PA AMPLIFIER: Would you advise me 
if you have designed a 5 to 7 watt PA 
solid state battery amplifier, as I am in- 
terested in constructing an amplifier of 
this size. (B.C.B., Milton, N.S.W.) 


@ The only solid-state battery-powered 
PA amplifier we have described is the 
30W transistor amplifier of May, 1968. 
We described a simple PA amplifier for 
beginners in December, 1965, with a 
power output of about 4W, but this used 
valves and was mains-powered. 


ELECTRONIC FIELD RHEOSTAT: I 
have ‘been endeavouring to design an 
electronic circuit to control the voltage of 
a DC generator by means of a field 
current control. It seemed so simple at 
first, but after some months and the de- 
struction of some expensive parts I have 
come to the conclusion that it is very 
tricky. The voltage is not constant like 
that of a battery for the operation of 
electronic devices. I am, therefore, bring- 
ing it to your attention for consideration 
as a project worthy of the columns of 
“Electronics Australia.” 
of such a machine as a source of a 
multiplicity of D.C. voltages for testing 
and experimentation are obvious. In any 
case I would appreciate any help you 
can give me. Briefly the specification re- 
quired ds that by a simple setting of a 
control knob to select any desired voltage 
between 5 and 35 volts which should 
preferably be automatically held constant 


under varying load conditions up to, say, | 


4 amps. (C.C.D., Cumberland Park, S.A.) 


@ We agree that the advantages of a 
“device” offering a selection of constant 
DC voltages under varying load condi- 
tions are such as to make it a very 
useful item in an experimenter’s lab. How- 
ever, we cannot see the advantages of 
using an electro-mechanical system as 
compared with a purely electronic sys- 
tem, i.e. a conventional regulated power 
supply. We described a power supply in 
our September, 1968, issue which although 
not capable of meeting your specifications 
could offer a starting point for your own 
development work. Perhaps you could 
parallel two or more power transistors 
or use one of a higher rating to carry 
the maximum current you require. We 
would advise you to contact the transistor 
manufacturers regarding the idea and the 
suitability of your modified design before 
constructing the circuit, 
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The advantages . 


UNITED TRADE SALES 


PTY. LTD. 


TRANSISTOR VHF CONVERTERS 
Tunable 108-136Mhz Aircraft Band. 
IF in Broadcast Band. Battery incl. 


$14.40 inc. tax 


CRYSTAL CALIBRATORS No. 10 

2 Khz Dial Calibrations. Usable to 
144 Mhz. Inbuilt 500 Khz Crystal for 
checking (Xtal included). Used, but in 
good condition. 


$10.50, plus $1.50 freight. 


LINEAR RF AMP No. 2 
Employs 4-807s in Parallel. Inbuilt 12v 
Genemotor. Ideal SSB Mobile Linear. 
Price, complete with Ant Tuning Unit 
and two spare 807s, $12. Due to weight 
(approx. 35ib), they will be sent freight 
forward. 


COMPUTER BOARDS 
Contain approx. 12-0A85s, or equiva- 
lent. Diodes 2-12AT7s. Misc. compo- 
nents. $1 each. 


VALVES 
6J6 30c ea., 815 70c ea., 807 70c ea., 
6AC7 20c ea. or 12 for $2, 6C4 50c ea., 
1K7 20c ea., QS150/15 50c ea. VR150/ 
30 75c ea. or 3 for $2. 6AM6 SOc ea., 
QB2/250 Philips (813). New in sealed 
cartons. 


Current manufacture, $7 ea. 


PERSPEX OPTICAL QUALITY 
New shipment arrived. 16 x 4 x 1/8. 
30c per sheet. 


STAR ST700 SSB AMATEUR BAND 
TRANSMITTER 


3.4-29.7 Mhz in 7 Bands. 455 Khz 
Mechanical Filter for SSB. 250W PEP, 
VOX, PTT, ALC. Internal Sidetone 
Osc. for CW. 30 Khz per turn Tuning 
Rate. Selectable USB/LSB. Break in 
Keying for CW (no relay chatter or 
clipped CW). SR 700A and ST 700 
Combine for Transceive Operation while 
still _Maintaining separate Trans-Rec 
Facilities. ST700—$519.50. 


STAR 700A SSB AMATEUR BAND 
RECEIVER 


3.4-29.7 Mhz in 7 Bands. Triple Con- 
version. Xtal Locked 1st and 3rd Oscil- 


lators. Selectable USB/LSB. Variable 
Threshold ‘Noise Limiter. Selectivity 
0.5, 1.2, 2.4, 4.00 Khz at 6db, 1 Khz 


Direct Dial Read-out. Sensitivity 0.5 uV, 
for 6dbS/Noise on SSB. 30 Khz per 
turn Tuning Rate. SR 700A—$461.50. 


~NEW PIANO KEY SWITCHES 
5 Key, Special at $1.00 ea. 


CAPACITORS 
80 for $2.00 in Poly Packed Bags 
Mixed Values Only. 


COMPLETE RANGE OF METERS. 


P25’s 24 Sq. 
100uA $6.95. imA .. $4.50 
500uA .. $5.25 5OmA .. $4.50 
10mA .. $4.50 S’meter .. $5.25 


WANTED BUY: 
RECEIVERS, TRANSMITTERS, TEST 
EQUIPMENT. 


All prices subject to alteration without 


notice. 
All items plus postage. 


UNITED TRADE SALES 


PTY. LTD. 
280 LONSDALE STREET, 
Melbourne. Phone 663-3815 


Opposite Myers 
A a ee hee a 
185 
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“KEW” KYORITSU 
MO 65 METERS, NEW 

Size: 3% inch, mounting hole 2% inch. 
lYin deep. 

oe plus Postage 20c. 
1 mA, S$ mA, 10 mA, 25mA, 50 mA, 100 
mA, 150mA, 250mA, SO0O0mA, 

$4.50 


Lamp DC ...cees oe oo oe $4.50 
iris DC oe eeeereevneecvranre $4.50 
10 am eoeouveeae ee eowoovee . * $4.50 
30.0530 am p DC | oe ee eeeee $5.25 
1S5v DC. ay de, 300v DC” eevee $4.50 
300 volts AC ee ee ee ee ee $5.50 


CLEAR PLASTIC 
PANEL METERS 


MRIP, 14-inch square, clear plastic, 1-inch 
round mounting hole, 1%-inch deep, 
1 milliampere (mA) $3.50 
S00 microamperes (uA) $3.78 
5 amperes (A) $4.75 
ALSO OTHER TYPES AVAILABLE. 
MR2P., 1%-inch square, clear plastic face, 


144-inch round mounting hole, 
1%-inch deep, 
SO uA .. .. $5.80 5, 10, 25, 50, 
50-0-50 uA .. $5.75 100, 250, 500 
100 uA $5.40 ‘: mA : be ; : ee 
100-0-100 uA $5.50 5, 10 uA .. . 
500 uA $4.00 15,30 A... .. $4.50 
a” AAS eee 15 volt d.c. . $3.75 
1 mA . -» $3.75 30 volt dc, . $3.75 
1-0-1 mA ’ es $4.00 1000 Vv, a.c, . $4.50 
“S’* Meter (1 mA, f.s.d.) cal. 0-9 (with 


additional scale in do. db, steps over S9 


*“VU’"’ Meter, scale: minus 20 to plus 3 
VU © to plus 3 VU in bold red arc). 
Accuracy: within plus or minus 0.5 db. 
at 0 VU, 


$5.00 
Stereo Balance Meter (1-0-1 mA _ f.s.d.) 


Also other types available. 

MR3P 3 3-8in square, clear plastic face, 
2%in round mounting hole, lain deep: 
he a ; Hes 50-0-50 uA .. $5,758 
- se 90. 15 volts d.c. . $5.75 
$00 uA .. .. $6,350 25 volts d.c $5.75 

1, 5, 10, 25, 50 eames: 
100, 250 and 300 volts a.c, $5.75 
500 mA .. $85.75 “VU" Meter . $8.25 
P25 2% inch square, clear plastic face, 
2 1/8 inch mounting hole, % inch deep, 


50 uA . $8.75 15 volts d.c, . $3.50 
100 UA .. .. $5.75 925 volts d.c. . $5.50 
500 uA - $5.25 500 volts a.c. $5.50 
1, §, 10, 20, 50 eeqise 
250 and 500 Meter .. $5.78 
mA .. .- «- $5.00 “VU Meter . $6.50 


SCOOP PURCHASE! 


4W and 1W RESISTORS 
CRACKED CARBON § p.c, (70 deg. c.). 
10 ohms to 10 Meg. Preferred range: 


~~ 180 — 220 — 270 — 330 -- 390 —- 470 
0 — 680 — 820 —- IK — 1.2K — 


— S60K — 680K — 820K, 

1 Meg., 2.2 Meg., 3.3 Meg., 3.9 Meg., 4.7 
Meg., 5.6 Meg., 6.8 Meg., 8.2 Meg., 10 Meg, 
Ye Watt—8e ea. or $6.00 per 100 
1 Watt—10e ea. or $7.00 per 100 
When ordering 100 or over Minimum 
Quantity 10 of each selected type. 


RADIO SUPPLIERS 


323 ELIZABETH ST., MELBOURNE, VIC., 3000. Phone: 67-4286 
2 DOORS FROM LITTLE LONSDALE STREET 


ESTABLISHED 1947 


NIK K A 


1 WATT 
TRANSCEIVERS 


P.M.G. APPROVED. SOLID STATE 14 
Transistor Circuit inc. R.F. Stage. 

27.240 Mc (Provision for 2 Channels). 
Range Boost Circuit. 

Up to 10 miles in open country or water. 
Buzzer Type Call System. 

Squelsh Control. 


Complete with leather carrying case. 


$175.00 PAIR 
RECORDING TAPE 


WELL KNOWN BARGAIN PRICED 
MAKE FULLY 
SEALED BOXES GUARANTEED 


3-INCH REELS 7-INCH REELS 


150ft, Acetate §S5ce 11200ft. Acetate $3.00 
225ft, Acetate 70¢ |1200ft. Mylar re 
300ft. Mylar $1.15 eats Acetate $4.50 
3144-INCH REELS |! t. Mylar $5.00 
600ft. Mylar $1.85 |2400ft. Mylar $6.25 
3600ft, Mylar $9.75 


4-INCH REELS 
400ft, Acetate $1.40 
600ft. Mylar $2.20 


C- 60 60 min 
5-INCH REELS 


C- 90 90 min $3.65 


eat Pare are C-120 120 min -00 
t, cetate ° EMPTY REE 
900ft. Mylar $2.80 ‘UNBOXEDT” 
1200ft. Mylar $3.75 3%inch . .. .. 38e 
1g00ft Mylar $5.75 |4 jnch . .. .. 0c 
5%-INCH REELS [5 inch . .. .. 40c 
900ft, Acetate $2.40 |5% inch . .. ., 55¢ 
1200ft, Acetate $3.40 |7 inch . -. 50c 
1200ft. Mylar $3.75 10c Per Reel 
1800ft. Mylar $4.75 Postage. 


STEREO HEADPHONES 


Large rubber earpiece, full audible fre- 
quency, 100-15,0090 cycles. 


BURGLAR ALARM SIREN 
6 Volt. Suit Burglar Alarms, Boats, Fire 
Brigades, etc. Complete with mounting 
bracket. Available in 12 volt. 


$10.50 ea. 
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MULTIMETERS 


Model OL.64 


20,000 ohms per volt DC 8,000 ohms per 

volt 

Measuring ai ie AC. 

DC Voltage: 0-0, 3 1 10 50 250 500 1000 
S000V at 30Kohm/V, 

AC Voltage: 0-10 50 250 1000V at 8Kohm/V 

DC Current: 0-30uA 1 50 SO0OOmA 10A, 

Resistance: 0-5 500Kohm 550Mohm, 

Decibels: —-20 to+22dB, plus 20 to plus 


36dB. 

Capacitance: 250pF-0.02 UF, 

Inductance: 0-5 H., 

Load Current: 0-0.06 0.6 60mA, 

Self Contained Batteries: 22.5V (BL-015) x 1, 
1.5V (UM-3) x 2. 

Size Pes Weight: 6ins x 4-1/S5ins x 2ins, 

B. 


Meter Movement Fundamental Sensitivity: 

30uA FSD. 

Meter Movement Internal Resistance: 3.100- 
ohm +-3 p.c, 

Allowance: For DC Voltage range +-3 p.c. 
of specified value, 


For DC Current range +-3 p.c. of 
specified value. 
For AC Voltage range +-4 p.c. of 


specified value, 

TO aaa ae range +-3 p.c. of scale 
en 

For Decibel Range +-4 p.c. of specified 


value, 
PRICE: $19.75 


TRIO COMMUNICATIONS 
RECEIVER 


Trio Model 9RS9DE, four bands covering 
S540Kc to 30Mc, two mechanical filters for 
maximum selectivity. Product Detector for 
SSB reception. Large tuning and bandspread 
dials for accurate tuning, Automatic noise 
limiter, calibrated electrical bandspread. S§S 
meter and BFO. 2 microvolts sensitivity for 
10 db S-N ratio. $175.00 


TRADE-IN ACCEPTED 


CLOSED CIRCUIT TV SYSTEM 


CAMERA Type CA-6V, including Standard 
25mm, lens, and 10 yards of Video Cable 
with Connectors. 

SPECIAL PRICE: $285 inc, Tax 
VIDEO MONITOR 8 inch Type PM8IV, 
$124 inc. Tax. 

VIDEO MONITOR 12 inch Type PM_121-V 
INCLUDING AUDIO STAGE, $150 inc. 


Tax. 
VIDEO MONITOR 16 inch Type PM-162- 
VA. $145 inc, Tax, 


ANSWERS TO CORRESPONDENTS—continued 


GUITAR AMPLIFIER: I have been 
trying for some time to buy a circuit for 
a high wattage amplifier without success. 
I need a 40W valve amplifier with two 
sets of treble, bass and volume controls, 
and two inputs to each set. I would also 
like to know the impedance of the 
speakers that should be used. It has to 
_be a heavy duty amplifier as I wish to 
use guitar through it. (R.A., Wellington, 


e 


@ We have described a number of ampli- 
fiers capable of delivering high power, 
including several Gesignne specifically as 
guitar amplifiers. The Playmaster 103 Gui- 
tar Amplifier, published in January, 1963, 
provides two channels with a total power 
output of 25W, RMS. The Playmaster 116 
Guitar Amplifier, of June, 1967, is a sinole 
channel unit of 40W power output. The 
117 of July, 1967 delivers 60W. Copies 
of the articles describing these can be 
obtained through the Information Service 
for 20c each. 


WIRES CROSSED: I would like to point 
out an apparent inconsistency in some of 
your recent cicuits in which “DIN” con- 
nectors are used. In the Playmaster 115 
and 118 amplifiers, the DIN tape sockets 
are connected s0 that pins 1 and 4 accept 
signals from the tape deck for replay and 
pins 3 and 5 feed signals to the tape deck 
for pepetns. Coming now to the Play- 
master 119 Tape Adapter and also refer- 
ring to the Age Topics article on the 
growing use of DIN connectors, we see 
that pins 1 and 4 on the deck socket ac- 
cept signals to record, while 3 and 5 feed 
signals out for replay. So, unless the 4- 
core cable between a tape deck and an 
external amplifier has the conductors 
cross-connected, the system won't work. 
If the system is connected logically with 
pin 1 to 1, etc., the system certainly won't 
work. (D.B., Mt. Waverley, Vic.) 


@ There has been a lot of confusion in 
in the past about DIN connections and 
we have been a party to some of it, Much 
of it has arisen because of the seemingly 
“logical” course of connecting pins 1 to 
1 etc., in any given cable. However, the 
examples you quote represent consistency, 
not confusion. The basic rule behind them 
is that the input to any device goes to 
pins 1 and 4, The output from any device 
comes from pins 3 and 5. This means that 
the wires in a connecting cable must be 
interchanged. In fact, it makes good sense 
because cables do fundamentally connect 
outputs to inputs. 


MARINE ELECTRONICS: I am one of 
the countless mumber of boating 
enthusiasts around these shores. I await 
with eager anticipation the arrival of 
circuits that can be adapted to marine 
use, ¢€.g. depth sounders, gas detectors, 
bilge water level alarms, water temperature 
with dashboard readout. Also, is it pos- 
sible to thave an electronic barometer? 
The depth sounder would be very handy 
for the outside fisherman to locate his 
favouite “holes,” and I believe that it is 
possible to purchase the transducers 
separately, which only leaves the problem 
of read-out—which no doubt you could 
improvise. I know that most of my friends 
interested in electronics are also boating 
enthusiasts and would welcome any sort 
of help in this field. (A.E.H., Caringbah, 
N.S.W.) 


@ We published the design for an elec- 
tronic thermometer in our September, 
1968, issue which you could probably 
modify to give you your water temperature 
with remote read-out. We have had several 
requests for gas detectors, but the 
practical problems involved in a device 
of this nature have thus far rendered it 
unsuitable for description, A water level 


marketed by the Plessey organisation. A 
depth sounder would be a major project 
which may be too difficult for amateurs 
to tackle because of the hardware 
involved. Our electronic chronometer—in 
an advanced stage of development—will 
probably be of considerable assistance to 
boating enthusiasts if they undertake long 
voyages. 


PA AMPLIFIER: I am interested in 
building a small and economical PA 
amplifier of about 10 watts total output. 
I noticed in a December, 1965, edition 
of your magazine an article on how to 
construct a basic PA amplifier. This is 
the type I am interested in, but I don’t 
know the power of this amplifier. If pos- 
sible could you let me know the output. 
Also could you let me have details of 
other such amplifiers published in the 


‘magazine over the past years. (G.McD., 


Subiaco, W.A.) 


@ The power would be of the order of 
3 to 4 watts with the output valve used. 
Other recent designs include a 30W tran- 
sistor P.A. amplifier (May, 1968), a stereo 


public address amplifier (Nov., 1966)— 


this gives about 12 watts per channel— 
a high quality 35W P.A. amplifier (Dec., 
1961), and a 100W P.A. amplifier (July, 
1960). Copies of articles describing each 
of these projects are available through 
the information service, 


CAPACITOR TYPES: In the past I have 
usually been able to afford to purchase 
items for your projects “as listed.” How- 
ever, I am now starting to fall back on 
salvaged items and to buy components 
in larger assorted quantities, This leads 
to my present quandary. The problem 
concerns the different types capaci- 


ge : 


e 4 BANDS COVERING 540 Kes. TO 
30 Mcs. 


e TWO MECHANICAL FILTERS 
ENSURE MAXIMUM SELEC- 
TIVITY. 


e PRODUCT DETECTOR FOR S.S.B. 
RECEPTION. 


@ AUTOMATIC NOISE LIMITER. 


COMMUNICATIONS R 


tors on the market and the reasons for 
the choice of a particular type for a 
particular application, Could you present 
a short article on the various types, the 
reasons for their choice in a particular 
application, and advice as to where not 
to use rticular types because their 
characteristics are unsuitable. (P. R. 
Ebbin Vale, Q.) 


@ Thanks for your suggestion, P.R., and 
we appreciate the problem. We may be 
able to prepare something along these 
Jines in the future, although a general 
article could hardly hope to give more 
than broad guidelines. In the meantime, 
we suggest you refer to Chapter 4 of the 
Basic Radio Course, This should answer 
at least some of your questions. 


LOUDSPEAKER: Could you please pub- 
lish an article on the effect of removing 
the loudspeaker from valve receivers, solid- 
state receivers, etc. Could you also give 
me the address of Ferranti Ltd., as I 
want to obtain a cog to convert a 240V- 
alarm clock to a 24-hour dial. (A.P., 
Beaumont, S.A.) 


@ The effect of disconnecting the loud- 
speaker from a receiver or amplifier will 
epend not just on whether it is a valve 
or transistor set, but also on details of 
the internal circuitry. Such an article 
would end up as a_ collection of 
generalisations along the lines “‘if it’s this, 
then that will happen . . . but if. it’s 
that, this will happen . . . etc.” Frankly, 
we're rather inclined to offer the advice: 
If in doubt, don’t. Like many English 
firms, Ferranti have a number of addresses 
for their different activities and we are 
not sure which would be the one likely 
to be appropriate for your requirement or 
whether they could be expected to have 
what you want, anyway. Try Ferranti 
Ltd., Gem Hill, Chadderton, Oldham, 
Lancashire, England. 


on tia tak 


© LARGE TUNING AND _ BAND- 
| SPREAD DIALS FOR ACCURATE 
TUNING. 


e CALIBRATED ELECTRICAL 
| BANDSPREAD. 


@ “S” METER AND B.F.O. 


e@ 2 MICROVOLTS SENSITIVITY 
FOR 10 dB S/N RATIO. 


PRICE: FOR/FOA SYDNEY: $175.00 


eee Ge Ge Ce ee ee Ee SS EG GO SD GPU GE Gee 


CONSULT YOUR LOCAL RADIO DEALER, OR 


MAIL THIS COUPON Yoday 
a 


Please forward free illustrated literature and 
specifications on Trio equipment. 


Wash ise 


SYONEY, AUSTRALIA 


\ unit/of Jacoby Mitchell Holdings Ltd.) 


Q 
onics 
PTY LTD 


376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: ‘WESTELEC,' 
Sydney, Phone: 401212 sommes 
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detector is a device which could be made 
using an alarm like the “Sonalert” 


SOUND PROJECTORS 


Cinevox Prefect and Hamour and 
Heath 16mm in good working 


order. 240v operated, complete 
with spenker and amplifier. 
from $90 


CIRCULAR SLIDE RULE 
zane org ay eceeional 
slide sale. Instruction book in- 


cluded. $1.25 each 
Post 10 cents. 


REFLECTOR GUNSIGHT 


Contains these lenses: 


1 Lens lin Focus, 1%in diam. 
1 Lens 1 11/l6in Focus, 144in 
diameter, 


1 Alr-spaced Lens, 1%in diam. 
1 Filter Lens. 1 Graticule, 


{ Lampholder. $1.85 
Post.: N.S.W., 30c; Interstate: 40¢e. 


P.M.G. TYPE 
TELEPHONES 


Standard desk type with magneto 
bell calling device. Range 30 miles, 
Uses standard batteries at each 
phone. Any number can be 
nected together on single 


23.00 


(2 TELEPHONE SETS) 
30c cartage to rail. Freight pay- 
able at mearest aitended way 

station. 


Plense note we are now able to 
include ‘% mile of telephone 
cable FREE with each set of 
Phones. 


BATTERY CHARGERS 


240 vole A.C. Inpst, 

Each Battery Charger will charge 
either 6 or 12 volt batterles. 

2 amp. without meter, $13.75 

i 2 amp. with meter, 

4+ amp, with meter, $1 
Post N.S.W. 170c, interstate 


MINIATURE 


ELECTRIC MOTORS 
1% to 3 volts DC, Ideal for model 
bouts, cars, planes, ete. Strong 
torque, Only 
65 cents ench or 10 for $4.00 

(Post Tc) 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68. 24 volt. operated 10 watt ont- 
ut 38-54 mep/cycles F.M. crystal 
ocked. Transmitter and receiver 
using frequency  synthesiser in 
100 K/cs, step 10 channel per 
mez/cycle with power supply. 
Leads, mike and = headphones 
$90.00. 60c cartage to rail. Freight 
payable at nearest attended ralil- 
way station, 


GOOSE NECK LAMP 
NW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade 
Strong metal Incquered base and 
frame. Height 18in. Complcte with 


lead. 
$1.25 
Post. and packing, $1. 


TRANSCEIVER 


(2-way radio) 62 set ideal small 
s ships, Wams, ete 1.6 to 10 megs. 
Crystal locked or V.F.O.  con- 
trolled 5 watt output. Complete 
with antenna, headphones = and 
mike but not alr tested. $60, aly 
tested $90. Not tested incomplete 
(without accessories $25), 60c cart- 
age to rail. Freight payable at 
nearest attended Railway Station, 


HEAD PHONES 


Low impcdance moving coll fitted 
with rubber muffler to reduce ex- 
ternal nolse, fitted with press to 
talk, dynamic band microphone. 
ideal for use with all types of 
transceivers, $3.50 pair, Same with 
binck felt muffler, $4.50 pair. 

Post. N.S.W. 25e; interstate 30¢. 


RECORDING TAPE 
SPECIALS 


EMI TAPE at a fraction of the 
Retail Price, direct from one of 
Australia’s leading Broadcast 
studios. 

Used fn good condition. 
1,800ft, Jin spools, $2.75, post 2S¢ 
900f, Sin spools, $1.68, post 25¢ 
ft, 3iw spools, 65¢, post 13¢ 


con- 
line, 


9.5 
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ach, 453 the a 
cued rea re. 


NIFE CELLS 
1.2 Volt folly charged, 4in x Sin 
x lin 4 AH 


$1.00 each 
Post, N.S.W., 25c; interstate, 3Se. 
1.2 volts 18 AH, Sin x 4in x cr 


$3.95 
2.4 volt 10 AH, 6in x 244in x 2in, 


Post, N.S.NV., 30c3 interstate, 40c. 


WALKIE TALKIE TWO 


WAY RADIOS 
P.M.G. Approved Citizen Band. 
6 transistor; $50 per set of 2. 
9 Transistor, $75.00 per set of 2. 
Post. N.S.W., 50c3 Interstate, 60¢, 


P.M.G. TYPE KEY SWITCHES, 
43c each, Post., 18¢. 


VALVES 


BRAND NEW 
IN CARTONS. 
Special discount for gnantity 
SBPI $3.5C 
X61M $2.28 
Cvsse $1.50 


Cv2184 $2.95 


2x3 
6AG5 $8e 


12AU7 = $1.06 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 


71S¢ 


$10.95 


30 x 30 Power Coated Lens. 
Brand new. 


$3.75 


60 magnification with a 60mm 
coated objective lens, 
With tripod 


$23.00 


Ags illustrated. 
Postage, 93c; interstate $1.20. 


HIGH STABILITY 


RESISTORS 
I.R.C.. brand new Yw., iw, 2w, 
tolerance between 1 and not ex- 
ceeding 5S per cent including IK, 
ISK, 22K, 27K, 100K, 180K, 
220K, 560K, 820K, ohms. Usual 
price 40c¢ ench, 50 assorted dif- 
ferent values for only 


$3.75 Post 15c. 


aerate saves nesinassnpe pamahatemtnaaninnieen ian mnbetAnt mtbr mintinte ste owe 


522 TRANSCEIVERS 
100 to 150 m/cs. 


TYPE S POWER SUPPLY 
(240 Vane supply for AT §-ARB) 
sult most types of Disposal trana- 
mitters and receivers outputs 250 
volt, 10ma, 350 volt 200ma, 300 
volt 100ma, $30.00, 


TELEPHONE WIRE 
21 gauge copper, plastie covered. 


Ideal telephone or bell wire. 
1,320%¢ coll of twin (equal % 
mile). $7 


A coil. 
Post. N.S.W. 70c; interstate $1.20, 


SWITCH BOARD FRAMES 

27iu x 34in, will make ideal test 
bench. . 

$1.00 cartage to Rall. 

Freight payable af nearest attend- 
ed railway ation. 


SCOOP PURCHASE 
Gramo, Motors. New. Made in 
U.S.A. 4speed .240 volt A.C. 
30 cye. Only $2.75 each. 

Post, N.S.W., 30¢; interstate, 46e. 


CO-AXIAL SWITCH 


70 ohms 4 _ positions 
can be motor driven completely 
waterproof 70 ohms type con- 


nectors. Housed in metal case 9°’. 


x 8" x 8 $8.00 each. Post 
N.S.W. 70c. Interstate $1.20. 
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Ry TELESCOPES 


i" ri 


| 
¢t 
4 
1} 


" $7.93 
Post N.S.W.. 70c: tnterestate $1.20 


EX ARMY TELESCOPES 
4x 40 Handley $6.50 
71x #@ Otway telescope, $9.85. 


Freight payable st nearest attended 
railway station. 


C.M.A. CABLE 


240 volg 3/.036 black, new and 
perfect. 100yd rolls $3.00; 6 or 


more, 
$2.50 
30c eartage to rail. Freight payable 


at nearest attended railway 
station. 

MICROMETERS 

new Slocombe,  1Lin-2in, 


Brand 
$7.85. Post, 32¢. 
VIBRATORS, 6 volts, 7-pimn, 75¢ 


each. 
UNISELECTORS, 4 BANK, $4.00 
Post, N.S.W.. 23c3 interstate, 30¢. 
INSTRUMENT TRIPODS, sturdy, 
wooden frame. Telescopic, Ex- 
tend to dit 6m .. .. ..$13.00 
SELSYN MOTORS MAGSLIP 
Mk. IE .. .. 2. os «- $9.28 ea. 
No. 19 2-way radios, with hand 
sered power ried ga jeads, Sad ba 
ers, bridge com 
ona ed ee oe ee $15.00 
EVERSHED and VIGNOLES, 
$00 volts. 


BINOCULARS 
PRISMATIC. Coated Lenses. 


e 


0 e¢ ee e » $18.75 

; : a0 « e ° ee * $22.18 
10 x g0 se ee e oe ¢e $23.07 
12 xX $0 ee ® e * oe $23.93 
20 x $0 .. “a $26.50 


3000 TYPE RELAYS 
Coils, $1.25 


MINE DETECTORS 
Ex A.M.F. with Instruction Book. 
Complete in wooden case. Ideal 
for plumbers, councils for locating 
buried pipes, etc. Freight payable 
at nearest a‘tended railway 


station, $39.00 
4 DIGIT RELAY 
COUNTERS 
$0-volt D.C., sult slot car. Lap 


counters, ete. 
$1.28 each. Post 13¢. 


ALTEC STUDIO 


MICROPHONES 
639B Western Electric, top grade, 
original cost $250, ideal Broad. 
cast fo, musle recording, 
Church and play recording, etc. 
Fraction of o al cost. 
Price on Application. 


240 VOLT 


522 POWER SUPPLY 
Supplies all necessary ‘oltages to 
operate $22 transceiver from 240 
VAC, Complete and ready to 
plug in, $30,00. 


SPECIAL lucky dip valve offer, 

15 new valves in cartons for only 

$2.00. We haven't got time to sort 

them, s0 1 nese the benefit. 
: c 


SOLENOIDS 
Plonger Type 12V 300M.A. Salt 
electric camera control, ure 
trains, radio, ete, 
$1.25. Post. ite, 
200 Mil. amp. 24 volt, 
push movement, 

$1.28, Poet 16¢. 


TELEPHONES 
Sound Powered. Can be used as 
Microphone and Receiver. New. 
With S0ft cable. $3.85 i 
Post, 25c; interstats é 


MOBIL 2-WAY RADIOS 


A.W.As or 8.7'.C. 
Two-way radio. 75-89 M/cs. 
12-vol¢ operated. $43 each. . 

MINIATURE CRYSTAL 


EARPHONE 
With Cord and Ptog, 


1/8in 


POUR CHANNEL 
BRANCHING AMPLIFIER 
With 4in Vs. meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced input 
and output. Ideal for outside 
broadcasting, etc. 


39.50 


MONITOR SPEAKER 


UNIT : 
Ex-A.B.C., consisting of low ree 
sistance Bin 8 ey te Acoustic 
Labyrinth Baffle Box, complete 
with 10-watt amplifier, 600 ohms 
plus Sdbm input, 240 volt A.C, 


operated. 
$37.50 


TEN CHANNELS 


VHF TRANSCEIVER 
Types TR1934 100-124 meg/cys. 
and TR1935 125-150 meg/cycles. 
28 volt DC operated AM_ single 
crystal locks both TX und RX on 
same channel © complete with 


generator. 
$33.00 


CRYSTAL CALIBRATOR 
With S00Ke crystal up to 32 
meg/ cycles. 


$15.00 


BENDIX BC221 


FREQUENCY METERS 
Built-in 240 volt power supply, 
perfect condition. 


$90.00 


AMPLIFIER 


4-Transisior, Avdio 
Subminiature pier 


$7.00 Post 56¢c. 


Deitch Bros. 


70 OXFORD STREET, SYDNEY, 2010 


SORRY, NO C.O.D. 


CLASSIFIED 
ADVERTISING 


Advertisements in these columns cost $0.60 per line. 


nine letters. 
lines. 


Each line contains the equivalent of five words each of 
Minimum size of advertisements is two 
Please note PAYMENT MUST ACCOMPANY 


ALL ADVERTISEMENTS EXCEPT THOSE PLACED 


G.P.O., S 


BY ACCREDITED AGENCIES, 
for the December issue must reach our office before 
ibe rine 5, Address Berd advertisement to the Advertis- 
ing Merit ELE 

NEY, 2001, N.S.W, 


Your advertisement 


ONICS Australia, Box 2728, 


FOR SALE 


TV PICTURE TUBES: 
Reprocessed, rebuilt 
have purchas additional 


, any 
rice In the vveney ree: ibae and is 


fr) 
‘ 22a__—Victor 
Shoe 56- 6363. 
Road, Oxley. 


St., 


Lew 
Brisbane area: 1120 Oxley 


Tri-ang, Peco. 
Write for free 


orders 
Dototea’ 


O'Connor St., Haberfield, N.S.W. .  eyd- 
ney, 798-7869. Wanted to buy ones "also. 


Telstar’ 
90- 


= sw. °3 oe $3. 


TV SERVICE CO, for sale, Est. 6 yrs. 
Forestville area, Tech. owner “aperaor ie 
State. Modern 3 br. brk. ven couse wi 


Master 


packing. 
mats antenna rotators, 
xf 


only 
ord Street, len 


ee 


w'shop also for sale "it desired. Write P. 
Box 1, Forestvilie, N.S.W, 
TV CABINET, S. Cari. 23in comp. console 
for sale. Sin Heathkit CRO, perfect } 
nd M egal Heathkit, perfect, Heath. 
kit VTVM, mo pt A eat JjJ.R. TV ser- 
vice manual, mel. A.R.T.C._ radio 
multi-tester ‘at n “, In S.A. Zenith 
needs EH eap. Seierat 17in and 21in TV 
sets, all deg V and radio parts, some now 
unobtainable. All trade price and less. Pots 


“Electronics 
P.O. Box 1 


Issues 


and knobs, etc. ack 
etc., 


rices, 


. 


Aust., 
Forestville, N.S.W, 


MODEL BEAM ENGINE coatings, blueprints 
model engineer design, Bolton, 72 King St., 


Sydney, Catalogue $1. 

TV. RADIO. SERVICE business, Melbourne. 
Shop dwelling with lease. equioment. stock. 
panel van. $5,000, 6622M, 860AA, 


G.P.0,, Melbourne, 
BELOW WHOLESALE BARGAINS! 


Vibrators: 

4H5 7 $O0Hz, 24V oe ee ee * . $3 

V5211. by Synchronous ‘ a 

P sention 

3 OK DPSr. *5/8In Slotted Spindle : 20¢ 

Ma. “Q" Bush ounting Spindle ¢ 

SOOK ‘C’’ Bush Mounting Spindle sat € 

300-ohm "J’’ Tab. ount ng 34in ssingia 29¢ 

20K "Cc" ush Mounting /Bin Spindle c 

ss “E* ab, Mounting Saln Indle 20c¢ 

tet oe Tab. Mounting Sgin Spindle .. 20¢ 
ves: 

Vitis 6eE + *. ee ee ee se ee ee 486 

’ ,¢ ee ee + *-F ee , ¢ 

Say 6siy 6887 ee oe ee ee ee ee $1 
All prices inc, sales-tax and ost free. 

Send cheque, money order or postal note to: 


Ferris Bros, Pty. Limited, 752 Pittwater Road, 


Brookvale, N.S.W., 2100, 

HI.FI CABINETS, craftsman-bullt to your re- 
quirements, or save half the cost and bulld 
your own with kits made to over. Sgaulries 
welcome. Robert WN. Smallwood, 205 

bane Road, Booval, Qid, 82-1550. 


RESISTORS. New, top-grade. 
tol. Sc each or $4 per types 
bys each or $3 per 100, Any valne between 
1 ohm and eg, We supply to your in 
dividual lists. Post free for orders over 
Kitsets Aust., Box 176, P.O., Dee Why, 2099. 


ie: SE al cent 


Pors new, linear, 2.5K, SK, 10K, 25K, SOK. 
ok. andard 2in shaft. 3Sc each. Post 
noe. giencs Aust., Box 176, P.O., Dee 


Why, 2099, 


New. 


1OVW ELECTROLYTICS, 18 
i ¢ 


aly Stars type. 


$a Post AF niin souk. "isc: B Boour: 

M ree, sets ust., Box ' 
P.O., Dee Why. 2099. 

POLYESTER CAPACITORS. Minlature ts: 
New 100VW,. 0.001, 0.0015, 0.002, 0.0022, 
9.0 3, 0.0033, 0.0047, 6.005 0.0068. 
.01, 0.015, 8¢ each. 0.02, 0,022, 9.03, 
10¢ each. 0.04, 0.047, 0,05. 12c¢_ each. 
9,068, 0.08, 0.1, 15¢ eac 0.15, 0.22, 20¢ 
each, 0.47, 28c. Post free. Kitsets Aust.. 
Box 176, P.O., Dee Why, 2099. 

SPE only, walnut, in 


KER BOXES, vented, 
gin x n 


33 
x 13in, Private, $22. Sydney, 871-1927. 


FOR SALE 


GENUINE Ekco television spares, cheap, Most 
parts availabl end S.A, for svailabltity 

and price gt Barts pet require $. Denison 
ana Ons, 2 Seahare Road, Sextomiee Heights, 
South pet he $047, 


tion, complate ith 2-metre Epnverier and time 
switch block, $400 o.n.o. Alex pers 
Avenue, Rose ark, $.A., Pi chan 638, 


PANDA 75W Tx. Eddystone Rx for $s sale or part 
exchange for Swan mobile or similar Rx/Tx. 
Contact at Box 168, Rozelle, Sydney. 


constant poreprls re eer 
type BRITT tai gg 40VAC clus sam 
Offers 


Phone Sydney 95- 5915 Sher office. 


VRAN FORMER, Set for Mullard 3 Stereo, 
PF 170 and two OPMIA, $16. L. Vivian, 
St, Pt. Lincoln, 8606. 


88 Comm vais PE taal i in 
as new condition. Will accept Cx 

11 Prince's Highway, pakenharn “east, 
Victoria 


STEREO CARTRIDGES, as new guaranteed In 
orginal 3B tlon. ca Abc 1, $12; 
Dec 


r 1 
M Wi, $20; onelen 
Spug i¥, Ae penne SS0-$ 363 bus. hours, 
or pareainaten . 


N.S.W., 
WANTED 


Valves an 
wy Santeroury Rd, 


Parts. 
urlgtone 
Park, Sydney, 55-91 


STEREO AMPLIFIER or amp-tuner, 20W RMS 


minimum, algo speakers. Particulars e, D. 
Parker, 25 Brown Street, Buhdaberg d. 
WANTED, and 


past OEcOPs valve-voltmeter 

84 angering. a ol 
. t, ra e, yomlng, 
Gosford, Sage , 


WANTED, SEC-HAND Sin 
ex, arloo - Street, 
N.S.W. 2340, 


WANTED, INFORMATION 
odge type "GA" generators for ing. 
mieese write 1 Ninnes Grove, Ahoastan. A. 


C.R.O. or V.T.V.M. 
South Tamworth. 


about ole n of 


POSITION VACANT 


COMMERCIAL RADIO TECHNICIAN, 
roadcastin aration 2HD, Newcast! 
ulres a_ technician. Must h 8 
rite patting Mie f: experlence, 
etc., P.O. 9, Mayfield, WN. 


DOW-KEY 
COAXIAL RELAYS 


“DK60- 
SPECIFICATIONS; 
Frequency range: 0 to 500 me. 
Power rating: one kilowatt. 
VSWR—less than 1.15 to 1. 
Technical brochure available from 
Aust. Agents, 


608 COLLINS ST., 64 ALFRED ST., 
MELBOURNE, MILSON'S POINT, 
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READER SERVICE 


ELECTRONIC ORGANS, 


o not bulld yourself 
nding out about the 
mpvenslé lies ourser 


TRAN ET IRIMERY wound output or mailing and 
speciais to order, Paris Radio ees yes2i3. 7a 
Burton St.. Darlinghurst. N.S.W. 


REPAIRS to receivers, Sragemivcers. construction 
testing: TV alignments; Xtal conv., specialised 
gieceronit ee Eccleston as sygnice 146A 
Cotham Road, Kew, Vic. 


PRE RE CIn ae, TAPES available for hire to 
members of the Australian Tape Recording 
Society. Bi-monthly releases. Also “The Micro- 
ald dil newer 7S: round roping, giscount, ser ser. 
vices, ta spone ence sales, 

ARS. BS! Box 9, Crow's Nest, NSW 


ae to disc service, Take advantage of W. 
and G. Records professional superience when 
next needing a tape to disc servi ce, 

ecord Processing Co., 18 
Street, Pi cipsuene. Tel.; 329- 7255 


RABIO-HOBRIES. Hier, Avy, back lssugi 3856 
Amateur $3. tay ne oe oe tg lay beach 
mateur agio UpPPIeSs, 
Mile End. SA SOS), 87-6788, 


sone LAR ALARMS, At pFouA. 
oe units, Any plus p.c Tv, Un 
ane. $16 pilus S.T. 


4 ¢ 
RY, ‘rotary "a 'arens. 108 All above plus 
60c Foll teea terminals, mats. 
Key aieene.” alls reed switches. Infra-red 
ray unit. Complete quote vith Installation ser- 
vice to insurance, | re uirem nts, 


RPRISES, 
802 Doncagter Road. ; Peg eet Vic. 


ACCURATE WORK and low cost secure you 


any meter he ae 
a F Maker W. Peterson 
184 Keele ., Collin wood, Vic, 3066. 
Japanese Meter Specialist. Mall orders. 


PRINTED CIRCUITS from your. sketch, ich, also 
most ‘Electronics Austrs a projects ex stock. 
One off or small quanel ties Re ae Hist A priced. 

ox 


‘a Beckett 


Transistor 
T it 


E.H.K, Instruments, P.O. 7, Nor €ssen- 
don, 3041. 

TAPE TO BIsG SERViCS tape duplicating, Your 
old 78s 33. Have your group recorded. 
Latest aay our prices, Fidelis 
macerain shyla “Avanue, Vermont, Vic., 
3s . 87-3 
aueNRTT ER SERVICE. Musical arrange: 
ments and compositions, typed out on 
special “publisher tere. musical “typewriter. 
“Hard to read’ 


bal Ipt problems solved, 
oy" Betu and commarels s 
ey* Avenue, Vermont, Vic., 3133, Tel. 


vane cory  eaiting, 
etc. Audio tall Order Service, 106 gth 
Avenue, St. ales » 5068. Phone 3-4361, 


behets sae ts TRANSFORMERS: Power, 

Single or quantity production. Amplifiers, 
Pia. systems, battery chargers, rectifiers, elec. 
tric motors, transistor. r3 radios, general englineer- 
ing, fitting and turning, sheetmetal work etc. 
Parkinson Transformers, P.O. Box 523, South 
Brisbane, phone mesnien ial 33, 


NOW OPEN 


Jock Leate’s 


SOUND CENTRE 


SYDNEY'S MOST MODERN 
SHOWROOM & THEATRETTE 


CALL IN NOW, © see and hear 
such names as: Fisher, Leak, 
Bogan, Peak. Dual, Elac, Sony, 
Philips, National, Sanyo, OCL and 
many more, 

Also we have a complete range 
of Stereo, Mono, Musicassette, pre- 
Recorded Tapes. 

Enjoy many opening specials by 
calling in NOW, 


JOCK LEATE’S SOUND CENTRE 


191 FOREST RD, HURSTVILLE | 
Phoner 57-0441. 


focerees. sound effects, 


udlo, 
fie 


91 


“ELECTRONICS Australia” 


SPECIAL ORDER FORM 


Guarantee yourself a complete set of issues for 
your library with no copies missing. 


SUBSCRIPTION RATES 


PER YEAR 
Australia, New Guinea, Fiji $4.00 
New Zealand $5.00 
United Kingdom and British Commonwealth $6.00 
Elsewhere 1 $6.00 


POST THIS COUPON TO:— 


The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney, 2001, Australia. 


Name |... . adieu ases. Fee 4 peoee Fou meet eesues, 
Address ........0 00 cv a aan eeebeeueae 


Enclosed is $. ..... for . years. Startwith ... w.., 
(Please use cheque, money order, etc. Do not enclose cash) 
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A. tog R, Electronic Equipment Co. 


P . fea . 0 88 e8 ey ee 


Ac. £. . < » “ oe é . 
Adcoia | mpreducts Pty sigs ee 


Agia: fa: Gevaert ria pe 
lectric td. se 

Akt ada fg Sass ts 
Amal paeinered reless tes tay ‘Ltd. 
ae, igre Wireless Vawe Co. ae 
(Asia) Pty, Supply Co, 
Sone" gine ae aT Wee ** » 


teow Blcttcnics 9, SP 
Astronics Australasia ty. itd. 125, ‘126, 


hudic. Picars Pty. ‘Ltd, . 86 
Aust. Radio & tv College Pty. Ltd. back cover 


Ber Cee * ¢ 8 


. . ee oe owe 


sley Import Trading Co. .. .. .. .. 120 
Pye ete ee i Moka * Ca a ee oe * : 6 
‘Basic ’ 9 Course » * * *¢ 1 ; 

8 hy ronics Bee 5 Be o,f sf ’ * . 
Bright Star Radio ws 
8 nstitute of 
Broadway fear s hr Poy. ‘Ltd, 
Broaaay lectronics Marries as a 
Br on, Peter G. ioe Tee 
Brown, Thomas C, and Co, Pry. btd, 6c “147 
Chapman, Maurice and Co. Pty. Ltd. .. 126 
Chee Pty. | * ¥ + “- 3 . ** -e : 148 
Class Cc adio Service SOO RS PR ge COR te ab ee NW 3 : 
Seavey inte onal Pt ue “ 

Z . ¥. Pa ee “6 oe he 
pet le ee * . * . - m 112 


Pty. Ltda : ee 
63, 451, 163, 165. 191 

00 es wa ee te ee we ale © =e me 110 
Becca | oc) ie 
Direct Disposals Trading Coy ae me Hy 


Eyl ale Ps .. (Sales) ee Rt ay 102, 103 


‘En neal * glee ronics (stereo) Pty. bid. <. 19, 59 


de a ae. ae ee ey, Poo 
s rt er. tS we oe 
Foot. Richard & Co, Pty. Bi cs Ces 
coat isaac Ltd, : ‘ 


oldring Eng. ) Pty. jbte. ey 
mans ‘L Uoudspe: tak Ltd, pena’ 


BLT Sareereden: & i oe o-. ee ve a ee 
Gunter G riep 


9 OW, ** (Mgt es Bee, 3 fet, Aaa 


e front bite | 


Ham ‘Radlo Suppilers .. .. .. .. 86 
Hie, Radio Sales. | Lid. rs oa ae aoe 
Howecratte Pty, ita: Poe aes ay ase 


indeva ee Pty, Ltd. 
Ube ranonal Correnkenuanne Wc. Saree . 157 

FY, $6, 54. 82, 154, 184 
Itoka Products Corp. .. .. .. te 


acoby. Mitchell and Co. Pty, Ltd., 30, 84, 180 _ 
.H, Peproducers Pty. Ltd, he as 


Klapp Electronics | uae Ltd. 


Lafayette Electronics 
sate Je ( 


Pty, 


oe 


"100, 417. 7 138 
f | 160 


Wie 


Magnetic Sound ie 
Ma Soe wet ; reat 


Plessey Paciis 
Plessey ra 


STEREO 


©. STEREO © 6 


Ul) we eee 

IS 
“The best I’ve ever heard” . . . Spoken in all sincerity about your hi-fi system? Yes —a quiet 
evening at home with friends who appreciate good music and they could well say this about your 
Beogram 1500. A new record player, from Bang & Olufsen of Denmark, the Beogram 1500 is 
better. The reproduction of music from stereo records has never before reached such a high 


standard from a medium priced system. 


BEOGRAM 1500 


BEOVOX 2400 


TRANSCRIPTION TURNTABLE: 


3 speeds with fine adjustment+ 10%. 
Rumble: appr. 35 db below rev. level. 


Wow: +0.2% peak value. 


Cartridge: magnetic SP7 or SP9 ellipt. 


Pick-up arm: ST/L 15° anti-skate. 
CONNECTIONS: 
Inputs: 
Radio: 150 K ohms-50 mV/ 1000Hz. 
Tape: 50 K ohms-50 mV/ 1000Hz. 
Output: 
Speakers: 3-8 ohms. 
Tape recorder: 

22 K ohms-1000 mV/ 1000HZz. 


AMPLIFIER: 


Output: 32 watts peak (2 x 8 rms). 


Frequency response: 

20Hz-20KHz= 2 db. 
Distortion: less than 1% at 5 watts. 
Signal/ Noise ratio: 60 db linear. 
Crosstalk: 45 db at 1000 Hz. 
Tone Controls: 
Bass Control: +10 db at 50 Hz. 
Treble Control: +10 db at 10 KHz. 
Push-button controls for on/off, tape 
recorder, radio and record player. 
A transparent dust cover comes with 
the unit. Base: teak or palisander. 


Speakers: Low frequency unit, mid- 
range unit and high frequency unit. 
Crossover frequencies: 900/ 5000 Hz. 
Frequency response: 40-18000 Hz. 
Impedance: 4 ohms. 
Peak load: 35 watt (2O0W continuous). 
Distortion: max. 2.6% (DIN 45 403). 
Resonance of bass speaker: 35-40 Hz. 
Angle of coverage: 90° 
Dimensions: 

240 x 600 x 275 mm deep. 
Choice of teak or palisander. 
Connections: Input: DIN plug 4 ohms. 
Output: Treble speaker 4 ohms. 


Melbourne: Danish Hi-Fi P/L, Elanco, 


Myers, Thomas’. 
Adelaide: Macks Electronics. 
Canberra: J. B. Young. 
Perth: Carlyle & Co., 

& Co. 


(> .FR.TID), 


Sydney: Wedderspoon & Co., 


Leslie Leonard 


Dealers who can supply these units: 


Asdig 
Stereo, Broadway Electronics 


(Sales), A. Victor & Co. 


Newcastle: Dynamic Sound. 
Brisbane: Brisbane Agencies. 


Darwin: Pfitzners Music House. 
Launceston: W. & G. Genders P/L. 


Hobart: Homecrafts. 


Agents for the famous Danish Firm of Bang & Olufsen 
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COULD BE THE 
TURNING POINT 
ho IN 


ASK YOURSELF THESE 
3 QUESTIONS 


], Am | in a dead-end job? 


2, Can | use my spare time to get 
ahead? 


3, Am I capable of earring more 
money? 


If the answer is yes, there is room for 
you in radio-television. Doe, your job 
really offer security — worthwhile pros- 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet ''Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 


TRAIN AT HOME OR AT 
THE COLLEGE 


With A.R.T.C. you can obtain the train- 
ing you need at the benches and lec- 
ture halls of Australian Radio and Tele- 
vision College or in your own home by 
correspondence ... you can be taught 
every important aspect of radio-tele- 
vision, details of the fundamental 
principles. of Electronics. 


AUSTRALIAN RADIO | 
~ AND TELEVISION [Bec 
COLLEGE 


PTY. LTD. 
E.S. & A. BANK BUILDING, 


Cnr. Broadway and City 
Opp. Grace Bros.) Phane 2 


Printed by Sungravure Pty. 


Road, Sydney. 
244 (3 lines. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in- 
cluding manufacturing, radio servicing, 


- television servicing, research, — sales, 


broadcasting and television executive, 


armed forces. A.R.T.C. can help you 


gain one of these much-sought-after pos- 
itions, but remember, it is only the train- 
ed men who succeed and A.R.T.C. can 
give you the complete training which is 
necessary for success in Electronics. 


Make Spare-Time Money 


If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 


to train at home, then you may use the . 


modern A.R.T.C. workshops. The course 
is intensely practical and _ individual. 
Safeguard your future . . . mail the 
coupon today. 


a 


Seece0e 
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YOUR CAREER 


_A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS- 
ANDS OF OTHERS! 
Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 


. . and it costs only pence a day. 


MAIL COUPON NOW . 


You are invited to mail the coupon 
below which can be your first step to- 
wards securing a job or business of your 
own with good prospects, security and 
big money. A.R.T.C. will mail to you, by 
return, at no obliqation to you, the big 
free booklet "Careers in Radio and. 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW. 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 
206 Broadway, Sydney, N.S.W. 


Dear Sir, 


Please send me, without obligation, your fre: 
booklet “Careers in Radio and Television.” 


Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 


